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A Note on the Composition of Human Sweat*T 


RALPH PEMBERTON, M.D., F. A. Cayori, Ph.D. and C. Y. Crovutrer. M.S., 


NCREASING attention is being 

devoted to the general field of 

physiotherapy in the treatment of 
disease. One of the oldest and most 
valuable measures in this field is ex- 
posure of a part or all of the body te 
external heat. A conspicuous conse- 
quence of this form of treatment is the 
sweating which is induced. This is so 
striking a phenomenon as to have led 
in many quarters to the supposition 
that toxic material of various kinds 
may be eliminated in this way. In 
view of the importance of the sweat- 
ing process as a therapeutic measure 
and in view of the relative paucity of 
precise data bearing upon it, it be- 
comes important to ascertain, if pos- 
sible, what actually occurs. 

For a number of years the physio- 
logical effect of external heat, thera- 
peutically applied, has been the sub- 
ject of investigation in this laboratory. 
During the course of these studies, 
considerable data has accumulated re- 
lative to the composition of human 
sweat. The chemistry of sweat in 


*From the Laboratory of Clinical Chem- 
istry, Presbyterian Hospital. 

+The work here reported is part of a 
study on chronic arthritis in collaboration 
with R. B. Osgood, M.D., of Boston. The 
expenses were defrayed by contributions 
from various sources, including a number 
of patients. 


Philadelphia, Pa. 
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health and diseased conditions, parti- 
cularly in various skin disorders, has 
attracted the attention recently of a 
number of investigators and it seems 
desirable to make available our exist- 
ing data, fragmentary though some of 
it is. This conclusion is_ further 
strengthened by the improbability that 
the present experiments can be car- 
ried to completion in the near future 


ly the present workers ihlese data, 
which have not been published betore 
have to do, in part, with the reaction 


of sweat under various conditions and 
from various parts of the body and 
with an endeavor to ascertain the fac- 
tors involved in its reaction. Some 
figures are available relative to the re- 
action and to the nitrogen and chloride 
content of sweat in arthritis, nephritis, 
scleroderma and psoriasis. 


REACTION OF SWEAT 

Sweat as collected may be either 
acid or alkaline, the range of reaction 
being about the range which has been 
observed for urine, namely, pH 4.8 to 
8.4. As has been pointed out before 
by Pemberton and Crouter (1), the 
initial sweat is usually more acid than 
that which is secreted later, if con- 
ditions favorable for sweating are 
maintained. This change in reaction 
scems to be a compensatory measure 
to the systemic alkalosis which de- 
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velops during a “bake,” hot bath or 
other systemic exposure of the body 
to external heat. (2). 

It is questionable whether the true 
reaction of sweat as it is secreted can 
be measured in samples collected from 
the surface of the skin. Upon secre- 
tion, sweat is exposed to the air and 
possible loss of CO, and other volatile 
constituents, which may, in part, de- 
termine its reaction, may occur. It is 
well known that CO, is given off from 
the skin in appreciable amounts during 
sweating. The reaction of sweat and 
its CO, content has been investigated 
to some extent by Kittsteiner (3) and 
Talbert (4). 

In order to evaluate the role of 
CO, in the reaction of sweat, the total 
CO, content has been determined in 
sweat samples, and the effect on the 
reaction of the removal of CO, by 
aeration and boiling has been studied. 
For this purpose, sweat was collected 
in a rubber bag that fitted over the 
hand and forearm of the subject. With 
the aid of adhesive plaster the bag was 
tightly sealed around the arm above 
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the elbow. The bag was provided 
with an outlet tube and the sweat when 
collected, was allowed to flow through 
this tube, under oil, into a receptacle. 
The arm and hand were cleaned with 
alcohol and ether before being inserted 
into the bag. The sweat so collected 
will be referred to as “bag sweat.” 
Sweat from other parts of the body 
was taken up from cleansed areas in 
blood-counting pipettes. The pH of 
the sweat was determined by Felton’s 
spot method (5). This method was of 
advantage in this work in that it could 
be carried out on very small amounts 
of material. It can not be claimed 
that results obtained in this way are 
highly accurate (+ 0.1 pH unit), but 
in the case of sweat, the results of 
more accurate analytical determina- 
tions would probably be of little sig- 
nificance for the reasons already men- 
tioned. Total CO, was determined in 
the Van Slyke apparatus. 

The total CO, content of sweat was 
found to be very low, even in the more 
alkaline sweats and, as will be 
from the results in Table I, rarely ex- 


seen 


TaABLe I, 











Total CO, Content of “Bag” Sweat 
No. pH CO | | No. | pH co, | No. | pH CO, 
vols. | vols. vols. 
per per per 
cent | | | cent cent 
I 4.8 0.9 | 15 6.2 1.0 43 7.0 2.3 
6 4.8 0.5 20 6.4 0.9 34 7.0 3.0 
8 5.2 0.8 39 6.4 0.2 35 73 4.1 
10 5.3 3.0 41 6.4 0.0 37 y 1.8 
40 5.6 0.2 14 6.4 0.8 45 7.2 1.5 
11 as 3.7 2: 6.6 1.4 40 72 2.8 
22 0.1 0.7 | 2 6.6 2.5 42 74 7 
5.0 | 
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ceeds 4 volumes per cent. The more 
acid sweats (pH 4.8 to 6.4) in general 
than those 
many 


much less CO, 
whose pH 
sweats contain mere traces of CO,, 


contain 
is higher. Since 
the reaction of sweat would seem fre- 
quently to be due to constituents other 
bicarbonates. 
however, in- 


acid or 
may, 


reaction as is clearly 


than carbonic 


Carbon dioxide 
fluence a sweat 
shown by the change in pH that fol- 
lows the removal of CO, from an alka- 
line sweat of comparatively high CO? 
content. Also, collected in a 
rubber bag surrounding the arm and 
therein exposed to a CO, tension of 
the order of 3 to 8 mm. of mercury, 
sweat collected 


the other arm 


sweat 


was more acid than 


simultaneously from 


(Table ITT). 


alkaline 
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The effect on the reaction of bag 
sweat of driving off the CO, which it 
contained was investigated. Sweat 
samples were boiled half a minute or 
aerated for half an hour with a rapid 
The effect on the pH 
stand several 

The results 
given in 


stream of air. 
of allowing sweat to 
hours was also studied. 
of these observations are 
Table II. Very little change in pH 
was observed in those sweats with an 
initial acid reaction. after the removal 
of CO,. Other sweat samples, with 
a higher pH and presumably a higher 
CO, content, became decidedly more 
after boiling and aeration. 
Exposure to room air had little or no 
effect on the reaction of the sweat. 
In our series it was not infrequently 


observed that after boiling, a sweat 



































content, 5.6 vols. per cent. 


TABLE II 
Effect of Boiling, Aeration and Contact with Air on the pH of “Bag” Sweat 
me 
No. Initial | After After | After Ne Initial} After After After 
pH Boiling} Aeration |Contact pH Boiling | Aeration | Contact 
pH pH with pH pH with 
air air 
| pH pH 
ae eae — - , 
I 4.8 4.8 4.8 1.8 6.4 6.4 6.4 . 
3 4.6 48 | 41.5 {I 6.4 6.4 6.4 
H 4.8 4.8 4.8 20 66 6.6 7 1 6.9 
1 5.0 5.0 21 0.0 0.4 7.0 
7 <2 5.0 5.0 5.0 a 6.8 7.0 6.5 
S 5-2 5-2 5.2 26 6.8 6.6 7.0 6.9 
oO =.¢ 5.8 5.58 28 Oo 7.2 7.0 
| 
40 5.6 5.0 5.0 ( 20 7.0 7-4 0 
12 6.4 6.0 6.0 30 7 7.0 70 
13 0.0 7-7 7-4 31 7.0 1.6 dS. 7 
16 6.4 6.2 0.4 32 7.0 5.0 74 
17 6.4 6.0 6.4 32 7 6.2 
18 6.4 0.4 6.4 36 7-2 5.0 5 
19 0.4 0.3 0.4 37 2 7.2 
38 6.4 64 | 6.4 
*Initial CO After boiling, 0.8 vols. per cent 








} 
i 
f 
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ees tins enseregen eee 





sample was slightly more acid than it 
was before it was boiled. Kittsteiner 
observed the same phenomenon when 
he boiled sweat. This increase in acid- 
ity was not observed during aeration 
and consequently it would seem to re- 
sult from the formation, during heat- 
ing, of some product acid in nature, 
rather than to the loss of a volatile 
base. 

Since acid sweat contains only very 
small amounts of CO,, the alkaline 
swing observed during sweating is 
probably the result of an increased 
elimination in the sweat of basic sub- 
stances. This bears out the conclusion 
that the alkalosis observed during the 
exposure to heat is caused by loss of 
CO, by the body, which is partly com- 
pensated by excretion of base. (2). 
Analysis of sweat for total base at in- 
tervals during sweating does not al- 
ways reveal this relation however, for 
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the analytical results must be express- 
ed in per cent composition, and it has 
been shown that a dilution of sweat 
occurs during continued sweating 
(6). This dilution factor may mask 
the actual increase of base being ex- 
creted. In Table III are a few results 
on total base determinations in sweat, 
made by Fisk’s method (7). No cor- 
relation can be seen between the pH 
and the per cent of total base present. 

In Table III are also given a few 
determinations of the fat and fatty 
acid content of sweat from cleansed 
areas. It had been noted that certain 
persons whose skin was _ distinctly 
greasy in appearance and feel yielded 
an acid sweat (forehead sweat pH 
4.8). This obviously suggested that 
fatty acids might be the cause of the 
low pH. Accordingly some fatty acid 
determinations were carried out on 
sweat. Bloor’s nephelometric method 


TABLE III 


Fat and Fatty Acid Content of 


Sweat and Tota! Bases in S$ 





Xo. | pH | Fat | 


| Fatty 
Acids 


mgs. per 
100 cc. 


im 





No. Initial sweat Sweat sample 
sample later 
| a ra 7d “a 
pH Potal P< l 
Bases Bases 
mgs. pe! mgs. pe 








| 


| | 

I 5.4 | 103 
2 5.6 i4 } 
3 5.0 00 

4 5.8 216 

5 j 0.4 Is4 

6* 0.7 25 

7 | 6.8 20 

8 | 68 83 

g oO 2t 
10 7.2 72 | 
11 | 7.4 134 | | 


4 o = 

) 2 x os 

6.0 8) 

f).¢ x 7 54 
afc 2k 6.6 17 a 

6.8 OS 





*Scleroderma 


** Psoriasis 

















The Composition 


for blood was used (8), modified to 
meet the much smaller quantities of 
fatty acids present sweat. The 
proportion of sweat to the alcohol- 
ether extraction fluid was made larger 


in 


(1 to 10) than Bloor directed for 
blood, and weaker standards (0.4 to 
2.0 mgs.) were employed for the 
nephelometric comparisons. It was 
found that different sweats varied 
widely in their content of fatty ma- 


which are ex- 


The 


pressed as milligrams of fatty acid per 


terials. results, 
100 cc of sweat, show no correlation 
between the reaction of the sweat and 
the quantity of total fatty acids present. 
There is no indication in these figures 
that fatty acids are concerned in the 
reaction of sweat. 

A few observations have been made 
of the inorganic phosphate content of 
sweat, determined colorimetrically by 
of Theis 


Standards 


Jenedict and 


of 


the method 


(Q). suitable concen- 


tration were employed so as to match 
the very small quantities of phosphoric 
acid encountered in sweat. The inor- 


ganic phosphorus content ct swe 


was found to be about 0.1 to 0.3 mg. 
There are not sufficient data 
to but 


no correlation between pH and inor- 


per cent. 
from which draw conclusions 
ganic phosphorus was suggested ftroi 
the results that were obtained. The 
uncertainty of quantitative measure- 
ment of such small amounts of phos- 
phorus and the unknown diluti 

tor of the sweat make it extremely 
hazardous at present to 
acidity of sweat to the salts of phos- 


phoric acid, or to any other sweat con- 


ascribe the 


stituent that has been investigated. 


(4), 


noted 


and 


the 


Talbert (5) 


Kittsteiner 


others have differences in 
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reaction of sweat at different sites of 
the body. In Table IV are recorded 
a few observations of the reaction of 
simultaneously from 
different parts of the body and taken 


sweat secreted 


up from cleansed areas into blood 
pipettes. Sweat from the forehead was 
found almost invariably to be more 


alkaline than sweat from other sites. 
Sweat collected from the lower part of 
the arm and hand was usually more 
alkaline than that taken from an area 
over the biceps muscle, though the dif- 
ferences in pH are small and are much 
the differences between the 
the 


There is, however, some suggestion of 


than 


iesSs 


arm sweat and forehead sweat. 


an influence on the sweat from under- 
little dif- 
ference in pH was found between the 


lying muscle tissue. Very 


lower part of the arm and the lower 
part of the leg. A more acid sweat 
was usually encountered in the bag 
surrounding the arm. In the _ bag, 


sweat was exposed to a higher tension 


of CO, than was sweat from the cor- 


responding part of the other arm, 


which was free in the air. 


4 


a) \l IN ARTI ITIS 


and total or 


and 


arthritis have been 


reaction, lactic acid 


he 
ganic acid content, total solids ash 
1f sweat in chron 
reported previously by Cajori, Pember- 


] 


and Crouter (2), (0 In respect 


constituents no outstanding 


detectable 


to these 


between 


differences were 
the sweat of the arthritic and that of 
normal persons. To the above may 


now be added information on the total 
and sodium chloride in ar 
thritic sweat. Here again 
) are essentially the same as 


have been reported for normal sweat. 
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PH of 


Sweat at different 


T ABLI 


IV 


Sites on t 


he Body 
























































No. | Fore- | Bag | Lower] Biceps| Hand No Fore- | Bag Owe wer 
Head part | head pa part 
(final) | free | (final ) ( leg 

| arm 
9 | 8.2 7.0 | 8.2 74 20 &.( 72 $.4 2 

10 | 8.2 70 | 76 7.5 31 7.8 7.0 7.2 

II 8.4 6.9 | 7.4 7.3 32 8.4 7.4 8.0 7 

12 8.4 | 7.0 7.8 | 7.6 33 7.2 6.2 5.6 

13, | 82 | 7.0 | 7.4 me 34 8.4 7.2 7.8 7 

15 7.0 6.4 | 6.6 6.0 .— | £8 6.5 6 5 

18 7.8 6.8 7.2 6.5 37 | 5.4 5.8 1.8 { 

19 8.4 6.8 8.4 7.2 | 38 | 5.4 6.5 5.0 

22 3.2 6.6 7.1 6.8 7 a 6.2 7 

23 8.1 | 6.4 79 | 7-3 17 8.2 6.8 7 a 

24 | 80 7.0 | 7.5 7.6 30 §.2 6.6 7 2 

27 8.6 7241 Ba 8.6 | 39 | 7.8 6.4 7a 

20 7.8 6.2 6.8 6.5 8 74 6.0 6.2 

pm je) | 

16 8.0 7.4 8.0 8.2 21 7.1 6.2 6.4 

25 | 8.4 7.0 7.6 | 7.4 30 4.8 5.3 4.6 

26 | 70 | 60 | 6.2 6.6 14 | &0oO 6.2 6.8 

28 8.0 | 66 | 78 6.6 40 | 68 5.6 © 8 

41 | 7.6 7.2 7-4 7.2 
| 42 7.0 5.4 0.0 5.5 
} | 43 5.0 5.9 5.f 5 
| | , : 
TABLE V 
Sweat in Arthritis 
Jag Total Bag Total jag «=—l |S «NaCl Bag NaCl 
Sweat N Sweat N Sweat Swe 
pH mgs. pH mgs. pH mgs. | pt mgs. 
per per per per 
10O cc. 100 cc. | 100 cK 100 cC 
| — ae 
7.0 65 5.4 102 6.0 150 ( 220 
5.6 | 76 — 108 4.8 150 6.8 220 
6.2 | 77 131 9.0 1600 230 
6.8 | 79 7.4 164 6.4 160 | 6.8 250 
6.4 8o 6.4 197 6.8 200 s 330 
2 | 84 5.6 232 6.8 210 
5.8 | Q2 6.1 241 0.4 220 
| 
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The NaCl and total N agree with the 
results on normal sweat reported by 
Serry (10), Riggs (11) and Plagge- 
meyer and Marshall (12). The results 
for sweat chlorides, here reported, are 
below the plateau by 
Adolph (13) and the nitrogen figures 
are slightly higher than those recent- 
ly published by Talbert, Silvers and 
Johnson (14). 


level found 


SWEAT IN NEPHRITIS 


A few analyses of sweat collected 
during therapeutic “bakes” of nephrit- 
ics are given in Table VI. In com- 
mon with the experience of others 
(11), high total nitrogen was encoun- 
tered in a number of the cases. It is 
of great clinical importance to know 
the 


glands in nephritis may serve as real 


definitely to what extent sweat 


aids in the elimination of “toxic” ma 
terial. 
ures is accepted in the treatment of 


The value of sweating meas- 


nephritis accompanied by edema but 
various workers (12), (15) doubt that 


Swe 
Fore Bag otal 
head | sweat N 
sweat mgs mgs. 
Ne pH pH pe per 
TOO ¢ (nM ( 
he 4.8 4.8 
4* 4.5 4.4 
: 5.0 4.5 256 
10 6.2 0.0 o4 - 
7-4 6.9 202 137 
6 70 5.0 {5 


edema 


** Hemorrhagic nephritis 


**edema, Plasma pH 7.21 
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vicarious removal of nitrogenous pro- 
the skin 
The 


ducts takes place through 
when kidney function is impared. 
finding of a high concentration of ni- 
trogen in nephritic sweat points to the 
possibility, however, that sweat may 
vehicle for excre- 


serve as a valuable 


tion of nitrogenous substances in this 


condition. Further work will be nec- 
essary before a final explanation of all 
the benefits that accrue from sweating 
is forthcoming. 

In a somewhat parallel connection it 
to ascertain whether in 


is of interest 


cases of nephritis accompanied by 
acidosis, the acidosis expresses itself 
is terms of an acid sweat. It is ac- 
cepted that acidosis constitutes a part 
picture in some 


of the pathological 


cases of nephritis. Observations were 
therefore carried out on one case of 
nephritis which was definitely acidotic 
and, in addition, on three cases with 
edema and on four others with nitro- 
The range of pH was 
the that 


ven retention. 


found to be about same as 


encountered in normal sweat and there 





















; 
4 
: 
4 
y 
if 
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was, therefore, no suggestion that 
nephritic acidosis induces an acid 
sweat. The bag sweat of case No. 9 
(blood plasma pH 7.21) had a pH 
of 7.4 and the forehead sweat had a 
pH of 8.0. 


SWEAT IN SCLERODERMA AND 
PsorrAsIs 


The observations in Tables VII and 
VIII are on the sweat collected from 
cases of two skin diseases that seem 
to have something in common, path- 
ologically, with arthritis. 


L ARI 


Sweat in 


Cajori, and C. Y. Crouter 


The number of cases studied does 
not justify much emphasis but in the 
few observations that have been made 
there is no indication of deviation from 
normal in the reaction of sweat in 
either scleroderma or psoriasis, though 
in subject “T’’ (scleroderma) the ini- 
tial forehead sweat, collected at the 
beginning of sweating, was distinctly 
acid, pH 4.8 and pH 5.3. In psoriasis 
it was quite noticeable that no sweat- 
ing occurred on the site of the active 
skin lesion, irrespective of the presence 
of absence of scales. This was ob- 


Vil 


Scleroderma 
































| 
Subject | Dat | Forehead | Sweat Bag Total 
nee . Sweat N 
Initial Final pH siied 
pH pH 
| | per 
100 cc. | 
| 2/t | 4.8 6.8 53.0 203 
x 2/12 5.2 6.0 © 6 292 
‘| 2/1 5.3 6.4 6.0 178 
| 2/27 1.8 5.8 5.0 224 
T 3/22 1.8 7.0 5.4 143 improved 
| 8.0 8.4 ey 140 
M 70 7c 133 
IN 6.4 | 101 
| 
Taste VIII 
Sweat in Psoriasis 
| 
Sit Unaffected Partly; Total N 
healthy healed mgs. per 
areas ireas 100 cc. 
pH pH 
forehead O04 Hx& =~ 
2 forehead a3 8 82 
3 forehead 7 ( 66 
4 forehead 7.0 
5 forehead 7 70 
( abdomen 7.6 68 
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served repeatedly on every case ex- 
amined. Psoriatic patches that were 
partly healed showed less active sweat 
secretion than did clear skin areas. In 
several cases the sweat collected from 
partly healed areas was more acid 
than sweat from uninvolved neighbor- 
ing areas. Barney (16) found the 
concentration of the non-protein nitro- 
gen the the 
sweat of psoriatics to be the same as 


In 


and sodium chloride in 
in the sweat of normal persons. 
one case of scleroderma observed by 
us over a period of several months, the 
sweat nitrogen, high at first, progres- 
sively decreased coincident with clini- 
cal improvement. In three other cases 
of scleroderma the content of nitrogen 
not found to be con- 


in sweat was 


spicuously high. 
SUMMARY 


The total carbon dioxide content of 
the 
aeration and 


sweat has been determined and 


effect of its removal by 
boiling on the reaction of sweat has 
been studied. 

Acid sweats were found to contain 
only very small amounts of CO, and 
their reaction was usually not affected 
by boiling or aerating the sweat. Such 
sweats appear to be acid because of 


some component other than CO,, 
Alkaline sweats contain more CQO 
Endeavors to relate the reaction of 


sweat to its content of fatty acids or 
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phosphoric acid were not successful. 
The cause of the acidity of sweat re- 
The change 
in reaction of sweat during long con- 
as during therapeutic 
seems to be the result 
of alkaline sub- 


mains to be determined. 


tinued sweating, 
body bakes, etc., 
of actual excretion 
stances. 

The nitrogen and chloride content 
of arthritic sweat was not found to be 
the available in 
these respects for normal sweat. 


The 


different from data 


a few cases of 
nephritis was examined. In the ma- 
of abnormally high 
In spite 
that 
nitrogenous 


sweat from 


jority these an 
encountered. 
of 
elimination 


takes 


nitrogen 
of the 


was 
some workers 


of 


doubt 
vicarious 
substances place through the 
skin, these figures suggest the possi- 
bility that in nephritis the skin may 
serve as a valuable path for the excre- 


The 


reaction was similar to that found in 


tion of nitrogenous substances. 


other persons. 

In psoriasis, no sweating appeared 
over the involved areas and the amount 
on partly healed areas was less than 
The 


reaction and nitrogen content of psori- 


that on nearby clear skin areas. 


atic sweat showed no abnormalities. 


It was observed that the sweat from 
partly healed areas frequently was 
more acid than sweat from areas un- 


affected with psoriasis. 
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Sclerosis of the Coronary Arteries of the Heart 


By Donatp L. MacLean, M.B., B.Sc.(Med.), Department of Pathology, 


University 


NASMUCH as arteriosclerosis it- 
self forms one of the important 
problems for investigation for both 

the clinician and pathologist it would 

seem that any further investigations 
made with the object of observing in 
more detail all changes found in the 
vessel walls would always be oppor- 
For the present study our ol 


tune, ob- 
toward 


servations have been directed 


2 rt 


object was to determine how many 
different types of sclerosis occur in 
the coronary system; the nature and 
distribution of these types of sclerosis ; 
and the effect of certain diseases upon 
the frequency of occurrence of coro- 
nary sclerosis. 

The material used consisted of a 
series of unselected hearts from indi- 
viduals of all ages who came to nec- 
ropsy in the Toronto General Hos- 
pital during the term 1925 to 1920. 
Ninety-five hearts were thus collected 
and studied. Gross descriptions were 
made of of the 
naries and their branches. Sections 


for microscopic study were then made 


the condition coro- 


from the main stems of both coro- 
naries, from the distal portions of both 
circumflex branches, and from the ter- 
minal portions of the anterior descend- 
ing branches of both circumflex ar- 


The muscular branches were 
I 


teries. 


of 


to 


wm 


Toronto 


studied in sections of the anterior 


papillary muscle of the left ventricle, 
and from portions of heart attached 


to the sections of the descending 
branches. In certain cases other por- 
tions of the coronary system were 


carefully sectioned as well; particu- 
larly where, either from the clinical 
history or gross findings changes were 
Sus] The 
blocks were fixed in 10 percent forma- 
lin and embedded in paraffin before 

Staining 
two meth- 


ected in certain other areas. 


cutting with the microtome. 
was done as a routine by 
ods: (a) Haematoxylin and Eosin, 
and (b) Weigert’s Haematoxylin for 
the elastic tissue. In certain cases 
Zenker-fixed 
sections cut 
by Mallory’s 
haematoxylin or Van Gieson’s stains. 


were 


material was used and 
from these were stained 
phosphotungstic acid 


In selected cases some sections 
cut with the freezing microtome and 
stained with sudan iii and haematoxy- 
lin to demonstrate fatty changes. This 
study was correlated further by keep- 
ing an accurate record of the arterio- 
sclerotic changes found elsewhere in 
the body. Records were kept of the 
clinical signs and symptoms leading to 
a diagnosis in each case, together with 
the age, sex, habits, past illnesses, and 
the blood pressure findings. It was 


only in this way we could gauge the 


3 
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true importance of any pathological 
findings observed. 

The term “arteriosclerosis” as Klotz 
has often pointed out should include 
any hardening or thickening of the 
vessel wall. This has the advantage 
of allowing the clinician to use the 
same term rather widely for a variety 
of conditions which frequently the pa- 
thologist alone is able to analyze accur- 
ately. Under such a term, then, one 
may include proliferative as well as 
degenerative conditions, and often the 
two are combined. 

The anatomy and histology of the 
coronary arteries has recently received 
considerable attention from investiga- 
tors in different countries. The con- 
sensus of opinion seems to be that 
the two coronaries communicate free- 
ly through their branches, 
forming a wide meshwork of arteri- 
The coronary ar- 


smaller 


oles and capillaries. 
teries belong to the muscular type of 
artery with three coats, the intima, 
the media, and the adventitia. Before 
Edholm in 1912 reported his studies 
little or nothing was written as to the 
normal histology of the coronary ves- 
‘aber in the same year pub- 
supplementing 


sels. 
lished a monograph 
‘dholm’s work, little more appeared 
until Wolkoff 1923 published his 
study of nine hearts of different ages. 
the following 
muscular 


work supported 
views: (a) the 
teries of the myocardium and the small 


Our 
small ar- 
epicardial arteries have a similar his- 
tological character in normal healthy 
an intima bounded in- 


individuals, i.e. 
ternally by a single layer of endo- 
thelial cells and externally by a wavy 
internal elastic lamina, between which 
there is only a small amount of fine 
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In the intima of the 


fibrous 


fibrous tissue. 
smallest arteries there is no 
tissue. The internal elastic lamina as 
McMeans has pointed out, consists of 
an acellular band of homogeneous ma- 
terial which under certain conditions 
will split and disclose its inner com- 
position. This lami- 
nated structure of fine 
McMeans has shown that any 


seems to be a 
fibrillar ma- 
terial. 
inflammatory or toxic substance act- 
ing in sufficient concentration results 
in a dissolution or alteration in the 
sheath of this elastic lamina and gives 
the appearance of splitting. Any split- 
ting or alteration of this sort, once 
induced is permanent, and may be in- 
creased by further injury. In these 
smaller arteries, as a rule, the internal 
elastic lamina is unbroken and appears 
as a faintly eosin-staining wavy band 
encircling the intima either in longi- 
tudinal or cross section. 

The media, made up of involuntary 
varies in its 
the 


fibres 


fibres, 
the 
Jetween 


smooth muscle 


thickness with diameter of 


lumen. the muscle 


which run in a circular direction is 


a small amount of fine fibrous tissue 


with few fibres but often 


showing a small number of fine elastic 


collagen 
fibrils. The external coat or adventitia 
consists of loose connective tissue bun- 
dles made up of collagen fibres inter- 
mixed with a considerable number of 
elastic fibrils 
As a rule this 
arteries is two or three times the thick- 
The elastic tissue 


and some muscle cells. 


coat in the smaller 
ness of the media. 


rarely forms a true external elastic 


lamina. In the medium-sized arteries 
(a group usually constituted by the 
descending and circumflex branches of 


the coronaries which run in the epi- 
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cardial fat), the intima presents a few 
longitudinal muscle fibres lying inter- 
nal to the internal elastic lamina. 

The main coronary arteries, right 
and left, constitute the group of larger 
arteries. Their coats follow roughly 
the same proportionate sizes to one 
another as those in the medium-sized 
group. Small 
sympathetic nerve fibres are nearly al- 


nutrient vessels and 
ways found throughout the adventitia 
of these main stems. It has not been 
possible to determine definitely how 
far inwards these nutrient vessels pass 
but in many 

these 


in a normal coronary, 


cases showing sclerosis have 
grown through the wall into the in- 
tima. Wolkoff’s work gives very 


descriptions of the vessels studied, but 


good 


in the main they showed arterioscle- 
rotic changes. He considered a split- 
ting of the internal elastic lamina, at 
least in the larger arteries, as a nor- 
mal condition for a mature artery and 
went so far as to say that a completely 
developed intima probably has three 
layers of elastic and connective tissue 
We would, on the other hand, 
insist on the intact internal elastic 
lamina and the above described charac- 


in it. 


teristic coats as those belonging to a 
normal artery. Inasmuch as in cer- 
tain cases also, we have been able to 
demonstrate arteries from elderly in- 
dividuals which do not show this com- 
plicated type of intima while in others 
where disease has been or is still acting 
we have seen it appear at a very early 
age we do not feel justified in con- 
sidering all such changes as the nor- 
Jores called 


mal consequence of age. 
a splitting of the elastic lamina and 
any hypertrophy of the internal longi- 
tudinal muscle layer, arteriosclerosis. 
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We, however, would call any thicken- 
ing of any one of the three coats a 
type of arteriosclerosis. 

Types of Sclerosis Occurring m the 
Coronary Vessels. In our series a 
great preponderance was found in the 
frequency of intimal changes, as com- 
pared to the the other 


This held true in all the coron- 


sclerosis of 
coats. 
ary vessels except the small muscular 
or finest subepicardial twigs, in which 
a thickening of the adventitia formed 
the commoner type of lesion. Chronic 
nodular or diffuse endarteritis is by 
far the most common type of sclerosis 
the heart. The 


early changes observed in this lesion 


in the coronaries of 


seem to consist of one of two things 
(a) a deposition, layer upon layer, of 
the endothelial lining, and (b) an in- 
the 


tissue 


sub-endothelial 
connective The 
may be small at first, and may be ac- 


crease in delicate 


stroma. latter 
companied by a mild infiltration from 
the lumen of large mononuclear cells 
and lymphocytes. At times this con- 


nective tissue increase is definitely 
made up of collagen fibres, while at 
other times there seems to be a clear, 
homogeneous material with relatively 
few fibroblastic cells. This would lead 
one to suspect that the endothelial cells 
have laid down some type of matrix. 
fibres show further 


These may 


changes, often becoming swollen, and 
pale staining, and at other times ap- 
pearing hyaline. Frequently these 
areas seem to undergo a bland necrosis, 
losing their staining ability and ap- 
pearing as a fine reticulated debris as 
though all the original substance were 
gone and only the skeleton of the fibres 


remained. These areas show practical- 
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ly no accompanying cellular infiltra- 
tion. Other areas of the artery, how- 
ever, show that the cellular infiltration 
has progressed through the entire 
depth of the intima. If the individual 
has suffered a severe purulent infec- 
tion, it is commonly manifested by in- 
creased numbers of polymorphonu- 
clears and other inflammatory cells in 
the intima itself. Not uncommonly 
one can make out the signs of an acute 
endarteritis superimposed upon a 
chronic endarteritis. In our study of 
the coronaries we found the presence 
of vasa vasora in the intima in the 
more marked cases of nodular endar- 
teritis, and not necessarily related to a 
syphilitic process. Other changes may 
and usually do occur as time goes on 
in the nodular thickening of the intima. 
One of the first of these is the fatty 
change so commonly seen. When an 
undue amount of fat is present within 
a cell or its fibrillar processes one may 
speak of it as “fatty degeneration” 
(Klotz). This often occurs in the col- 
lagen fibres of the much thickened 
intima. When the fat in these cells 
and in the stroma is freed by destruc- 
tive processes one is confronted by a 
different condition. Such a state is 
spoken of as “atheroma” and is recog- 
nized both macroscopically and micro- 
scopically as a gruelly mass of fat, 
protoplasmic detritus and cholesterol 
crystals. From our study it is prob- 
able that every type of cell in the in- 
tima may undergo fatty degeneration 
at one time and another and such an 
accumulation of fat can be disposed of 
only by chemical combinations with 
the tissue fluids. The process of cal- 
been investigated by 
that 


cification has 


Klotz who states while soluble 





Donald L. MacLean 


compounds of the fatty acids and 
cholesterol esters may be formed, the 
insoluble calcium and magnesium soaps 
occur just as frequently. Calcification 
then is a stage in the degenerative pro- 
The calcium deposits occurred 
with 


cess. 
nearly always in 
atheromatous changes. Associated with 
these processes fine calcium granules 
may appear in the hyaline areas of the 
connective tissue in the intima. 


association 


endarteritis as 
the largest group 
found in the cor- 


Chronic nodular 
stated above forms 
of sclerotic changes 
onaries. In the gross these arteries 
vary from the barely palpable thicken- 
ings, to the group of very tortuous 
nodularly thickened almost 
pipestem in hardness. These may be 
irregularly hardened, some areas be- 


vessels, 


ing entirely encircled by a calcareous 
ring, whilst other areas are not. The 
case may be conveniently subdivided 
into (a) chronic nodular or diffuse 


endarteritis (1) simple, (2) with 
early fatty degeneration, (3) with 
hyaline degeneration, (4) with ath- 
eroma, (5) with calcification. There 


of course may be any combination of 
these present. A discussion of the in- 
cidence of these will appear later. In 
certain cases notably those in which 
the individual has suffered some acute 
infection one finds in the gross some 
delicate yellow streakings in the intima. 
These may run lengthwise or appear 
as oval areas. They are seldom pal- 
pable. These, if sectioned, preferably 
with the freezing microtome, show the 
presence of large, pale, oval or round 
cells witha foamy vacuolated cytoplasm 
in the centre of which is a small round 
nucleus. These cells have been called 
foam cells and while filled with large 
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amounts of lipoids and _ cholesterol 
esters, still are to be differentiated 
from atheroma. Large numbers of 
these cells recuperate and the fatty 
streaks in the gross tend to disappear. 
Such fatty change in the coronaries, 
occurs mainly in the intimal tissues al- 
though a few have been observed in 
the media. Only rarely were these 
observed in the coronaries apart from 
a similar condition in the aorta. 


Changes in the Musculo-Elastic 
Layer. As mentioned above we do not 
agree with Wolkoff that a marked 
change in the musculo-elastic layer is 
to be considered as a simple age phe- 
nomenon. We would draw attention 
to the fact that the cases described by 
him were those of septicaemia, scarlet 
fever, pneumonia, uterine rupture, and 
fibrino-purulent peritonitis etc. We 
would expect such cases to show in- 
flammatory changes in the intima or 
media, and in view of McMean’s work, 
the internal elastic lamina would also 
probably show longitudinal splitting. 
We have observed cases of aged in- 
dividuals whose arteries did not show 
these changes, and on the other hand, 
arteries from a fourteen year old child 
which did show them to a marked <e- 
The process underlying a hyper- 
longitudinal 


gree. 
trophy of the 
muscle layer of the intima is not as 
yet fully understood. We have 
served a marked hypertrophy of this 
layer at the early age of five days, and 
One not- 


internal 


1 
OvD- 


at succeeding ages upwards. 
able case seeming t 
theory that hypertension results in a 
hypertrophy of this layer, was found 
in an individual of twenty one years 
(A-184-25) who suffered a condition 
of congenital absence of the main pul- 


Ik res’ 


support 
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monary artery. Both ventricles open- 
ed into a common aorta, and a pres- 
sure of 250 mm. Hg. was found clini- 
the right brachial artery. At 
autopsy the arteries stood out as tor- 
tuous and tremendously thickened ves- 
sels. On examination we were sur- 
prised to find that the thickening was 
mainly due to a marked hypertrophy 
of the musculo-elastic layer. Numerous 


cally in 


other cases of hypertension were ex- 


amined in which one was unable to 


demonstrate a similar change. 


As a rule, the changes in the mus- 
culo-elastic layer are as follows: the 
internal elastic lamina splits into two 
layers which become separated by a 
few longitudinally running muscle 
fibres, a small amount of connective tis- 
sue and occasionally some foam cells. 
The inner of these two layers, which 
is called “the grenzelamella” (Jores, 
Torhorst, Wolkoff), then undergoes 
further splitting. This in a 
layer of irregular circularly disposed 
The whole 


results 


strands of elastic tissue. 
mass lying between the split elastic 
constitutes the — hyperplastic 
As the individual ad- 


fibres 
layer of Jores. 
vances in years, certain changes seem 
hyperplastic 
layer becomes altered and more dif- 
ficult to stain until finally very little 


to occur whereby this 


elastic tissue can be demonstrated in 
Early changes in the 
elastic lamina may be hard 
to recognize. As McMeans has point- 
ed out for other arteries, the changes 
consist of a granular appearance, some 


the senile artery. 


internal 


or slight variation in staining 
are easily 


swelling, 
qualities. Other changes 
seen, such as a clumping of the elastin 
in a granular manner, and a little later 


calcification of this structure frequent- 
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ly occurs. It is possible that certain 
fatty changes may precede this calcifi- 
cation of the lamina. One of our 
cases aged twenty three years showed 
this calcification of the internal elastic 
lamina to a marked degree. This was 
one of the youngest cases 
calcium deposits in the coronaries and 


showing 


was present in the internal elastic 
lamina, but not elsewhere in the ar- 
tery. 

Changes in the Media. A mesar- 
teritis of the coronary does not occur 
nearly as frequently as an endarteri- 
tis. It may consist simply of an in- 
flammatory reaction so frequently seen 
accompanying acute systemic infec- 
tions. In such cases, small aggrega- 
tions of inflammatory cells, lympho- 
cytes, endothelials, plasma cells, and 
occasionally some polymorphonuclears 
These are usually in asso- 
Syphil- 


are found. 
ciation with the vasa vasora. 
itic or rheumatic mesarteritis as de- 
scribed in the aorta by Klotz, Pappen- 
heimer and Von Glahn are not nearly 
as easily recognized in the coronaries 
as in the aorta. Healing of such cases 
of mesarteritis as does occur is by 
fibrosis. It is probable that certain 
cases of severe intoxication result in 
cloudy swelling and degeneration of 
the muscle fibres in the media. These 
too may be replaced by fibrosis. Feytre 
in 1925 reported a case of myoma- 
lacia cordis in which this fibrosis of 
the media was a marked condition. 
Schmiedl described a similar condition 
in the superior mesenteric artery. 
Usually the fibrosis is more marked 
on the outer side of the media, as 
though it were derived from the ad- 
ventitia. At other times nearly the 
whole thickness of the media is af- 
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fected. This type of lesion progresses 
further along the coronaries, towards 
the finer ramifications than any other 
type. Usually there is some slight 
increase in the elastic fibres too. 
Besides this fibrosis one frequently 
notes a great thinning and atrophy of 
the media beneath the area of nodular 
MacCordick 
the radial artery, found medial atrophy 


endarteritis. studying 


in cases of pernicious anemia, and 
other wasting diseases. In some cases 


he found hypertrophy and_hyper- 


plasia with chronic nephritis and 


hypertension. Moreover he _ noted 
such medial changes without accom- 
panying changes necessarily being 


present in the intima. Although exact 
measurements as done by him were 
beyond the scope of this work, yet 
some attention was paid to this, with 
the result that no thinning or atrophy 
was found apart from the nodular 
intimal thickening. No localized hy- 
pertrophy of the media was found. 
Thinning of the media may be ex- 
plained by the fact that an increase 
in the thickness of the intima reduces 
the nutrition to the inner part of the 
media, which derives its supply main- 
ly through diffusion from the lumen. 
Then the pressure, whether normal or 
increased, acting on the weakened 
wall may result in a stretching and 
gradual thinning as is so frequently 
noted behind the nodular thickening. 
No area of calcification or atheroma 
was observed in the media. No case 
of medial calcification of the coronaries 
of the heart was found in the litera- 
ture, and from our own experience 
we are safe in_ concluding that 
“Moenckeberg’s sclerosis,” the type 


so frequently found clinically in the 
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peripheral vessels, rarely if ever oc- 

curs in the arteries of the heart. 
Adventitial Adventitial 

changes in the coronaries, either in 


Changes. 


the large or small branches are usually 
inflammatory in nature, and are ac- 
companied by the various inflamma- 
tory cells depending on the type and 
severity of the reaction. In the finest 
twigs running in the epicardial fat or 
in the muscular branches, particularly 
those in the 
may find a marked fibrosis. 


papillary muscles, one 
This may 
be either the healing or healed stage 
of a previous inflammatory condition 
in the adventitia, a type common to 
the finest branches. This fibrosis of 
the adventitia invades the media and 
in this minute type of artery the media 
may be almost completely replaced by 
fibrous this 
tracts, it tends to narrow the lumen 


tissue. As fibrosis con- 
of the arteries and results in nutritional 
disturbances in the surrounding heart 
muscle. As the muscle fibres are in- 
jured by such vascular changes, they 
are replaced by new fibrous tissue, the 
result of which is an increase of the 
areas of fibrosis in the myocardium. 
It is probable that the majority of the 
cases of this type of sclerosis are re- 
lated to rheumatic fever and syphilis. 
Thalheimer and _ Rothschild believe 
that many of these small fibroses rep- 
Nutri- 
tional disturbances to the heart muscle 


from arterial 


resent healed Aschoff bodies. 
likewise may result 
changes (nodular endarteritis) in the 
proximal portion of the left coronary 
anterior descending branch, 
commonest 


and its 
which are the 
such a lesion and may account for the 


sites for 


greater preponderance of myocardial 


fibrosis seen in the septum. 
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Age Appearance of Sclerosis. Ac- 
cepting the definition of arterioscle- 
rosis as laid down in the beginning of 
this paper, we found sclerosis pres- 
ent at the early age of five days. This 
case (A-42-26) was that of an infant 
birth for 


five days and died. At 


of normal who vomited 
autopsy an 
anomaly of the duodenum was found 
wherein no connection between it and 
Both the 


right and left coronary arteries in this 


the jejunum was present. 


case showed a nodular thickening of 


the intima which proved to be an 
hypertrophy of the 


layer of the intima. 


musculo-elastic 
This hypertrophy 
was more marked in the left coronary 
where the internal elastic lamina was 
also split. Cases of marked sclerosis 
were also found at the ages of 14, 16, 
and 20 years respectively. From then 
on sclerosis in one or more form to a 
varying degree was found in nearly 
The earliest occurrence of 
internal 


every case. 
calcium deposit was in the 
elastic lamina of the coronary artery, 


at the age of 23 years. The earliest 


case of atheroma was aged 23 years. 
Calcification of the intima did not 
commonly occur before 50 years. The 
youngest case in which a definite ad- 
ventitial fibrosis of the muscular ar- 
teries was present was 16 years of 
age. Cases of arteriosclerosis occur- 
ring in early life are not unique 


(Freemont and Smith, Durant, Meigs, 
Hodgson, Adler and Wiesner, Bryant 
and White). 

Analysis of Table I shows that the 
frequency of arterial changes in the 
coronaries of the heart increases with 
age up to 50 years after which prac- 
tically every one shows some sclerosis 
arteries. Moreover 


of the coronary 
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TABLE I 
*. - . nN an =) a a —_ ro) 
Age periods of cases studied . @ aay > in S me 
Oo 1 ome - PS oe an in & 
a N * tT Ww vo c 
Number of cases studied ................. 14 6 15 16 18 17 9 
Coronary sclerosis (all grades) .......... 4 3 10 12 * 17 9 
oe ee 3 2 8 5 10 8 6 
casa gee whan acer aloen ot oO I 4 6 II 13 6 
IN iting ong Gats caieldehia weaadattis Oo I I 3 10 10 5 
ec tae tnevdaeenanneteetees 0 ) I I 4 3 3 
re oO I I 3 4 5 3 
Hypertrophy of the musculo-elastic layer... 2 2 0 I 3 2 oO 
DE EE, hee hse naka wie ad bonencmen I I 3 3 } 5 j 
Percentage of examined cases 
sclerosis 8) ) 16 50 57 100 100 


showing cerebral 





chronic nodular endarteritis is by far 
the most common observed. 
Calcification and atheroma appear as 
the late degenerative changes and are 
seldom seen under 30 years. Neither 
of these occurred apart from chronic 


lesion 


nodular endarteritis, and atheroma it- 
self occurs slightly more frequently 
than calcification. of the 
adventitia in the small arterioles and 


Fibrosis 


muscular branches is seen either with 
or without gross fibrosis in the myo- 
cardium. Such a type of lesion rarely 
is seen under 30 years and progressive- 
ly increases with age. It is usually as- 
sociated with endarterial changes in 
the larger trunks of the coronaries but 
not necessarily so (Anitschkow, Fisch- 
er, Martinotti, Mircoli and Bonome). 
Inflammatory changes appear to be 
distributed more or less uniformly 
along the course of the coronaries and 
occur at Seventeen 


may any age. 


cases with a systolic blood pressure of 
150 mm Hg or over were studied but 
no arterial changes characteristic of 
increased blood pressure were found. 
Thirty cases died of some acute ill- 
ness. These showed recent inflamma- 
tory changes in the various coats. It 
is likely that acute infections as well 
as rheumatic fever give rise to an in- 
creased number of arteriosclerotic 
cases (Klotz, Thayer and Brush). 
Relation of Sclerosis of the Coron- 
ary Arteries to Sclerosis Elsewhere. 
Another interesting point is observed 
in the comparison of the prevalence 
of coronary sclerosis with the incidence 
of Willius and 


Brown have given us a series of figures 


scleroses elsewhere. 
which are compared with our own in 
Table II. 

The data obtained Willius and 
Brown in the study of coronary 
sclerosis was analysed from quite a 


by 
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TasBLe II 
Our series of Willius and Brown's 
95 cases series of 86 cases 

Coronary sclerosis occurred in 76% 100% 
Cerebral sclerosis occurred in 52% 86% 
Aortic sclerosis occurred in ........ 92% 99% 
Valvular changes occurred in ...... . 67% 51% 
Lesions of myocardium occurred in . 43% 100%* 
Renal sclerosis occurred in ........... .25% 37% 
Peripheral sclerosis occurred in ..... 22% 70% 
Infarcts myocardium occurred in .... 2% 8% 
Accessory coronary arteries occurred in ey 
Sudden death due to cardio-vascular 

Causes occurred if ...<..00.+.- .13% 37% 








*Willius and Brown include cloudy swelling. segmentation, fragmentation, fatty de- 


generatic 


different angle than those of our own. 
Their series of eighty-six cases were 
chosen ior the study of an obvious 
coronary sclerosis to obtain the rela- 
tionship between this lesion and the 
clinical manifestations in the patient. 
We, on the other hand, were desirous 
of determining the manner of develop- 
ment of coronary scleroses of all cases. 
Hence, apparent discrepancies appear 
in the comparison of our figures, for 
as they state in their article, the aver- 
age age of the patient in their series 
was sixty years, while ours was in the 
forties. The increasing incidence of 
all forms of scleroses in the ascending 
decades of life is well illustrated in 
the comparison of the two series of 
cases. 


SUMMARY 


(1) Coronary sclerosis is the sec- 
ond commonest type of arterioscl- 
erosis which we have encountered. It 
cannot be gauged by examination of 
the peripheral arteries alone. 

(2) The 


distribution of sclerotic 


changes in the coronaries of the heart 


is, etc., hence their figures are scarcely comparable with ours. 


varies widely according to the portion 
of this arterial system examined. In- 
timal changes occur most frequently 
in the main coronaries, less frequently 
in the larger branches, and are seldom 
seen in the fine muscular twigs. Ad- 
ventitial changes on the other hand are 
the finer muscular 


more common in 


branches. 

(3) Coronary sclerosis is usually 
present in both coronaries. It is more 
marked however, in the left coronary 


than the right. 


(4) Nodular endarteritis is the most 
common lesion affecting the coronary 
arteries of the heart, and it often pro- 
duces marked obstruction to the lumen. 
It rarely occurs apart from an aortic 


sclerosis. 

(5) Atheroma and calcification of 
the intima of the coronaries rarely oc- 
cur in the smaller branches. This 
lesion increases in frequency with age. 
and is nearly always secondary to a 
chronic nodular endarteritis. 

(6) Fatty degenerations may occur 
in any portion of the intima or media. 
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Fatty streaks in the intima are usual- 
ly found associated with intoxications, 
acute infectious diseases and metabolic 
disturbances. 


(7) Calcification of the internal 


elastic lamina when it occurs, may be 
the only calcified area in the artery. 


(8) Acute systemic infections are 


evidenced in the coronaries of the 
heart by cellular reactions in the vari- 
ous coats. As a rule these are more 
marked in the adventitia and intima 


than in the media. 


(9) The most common lesion in the 
finer muscular branches and epicardial 
twigs is an increase in the connective 
tissue about the adventitia. 


(10) Fibrosis of the myocardium is 
probably largely an end result of coro- 
nary disease, especially the fibrosis oc- 
curring around the finest vessels which 
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is related to an adventitia! type of 


sclerosis. 
site for 


(11) The most 


coronary 


common 


occlusion is at the com- 
mencement of the anterior descending 
branch of the left coronary. The oc- 
clusion is nearly always the result of 
Nodular 


a process of thrombosis. 


endarteritis or atheromatous changes 


alone rarely, if ever, produce occlusion. 


(12) Occlusion of one coronary, if 
not too suddenly produced, results in 


] 


so-called “anemic infarcts,”’ which may 


heal by fibrosis. 
(13) The symptom-complex, angina 


pectoris, is commonly related to coron- 


ary sclerosis. 


REFERENCES 


(1) ADLER: Arterial Dis- 


Experimental 


ease. Amer. Jour. Med. Sci., 1908, 
136, 241. 

(2) AtipuTr: Diseases of the Arteries 
including Angina Pectoris. Vol. 2, 


p. 368, London, 1918. 

(3) ASCHOFF: Zur 
Verhandl. d. deutsch. path. Gesellsch, 
1904, 8, 40. 


Myocarditisfrage. 


(4) Ascnorr: A Discussion of Some 
Aspects of Heart Block. Brit. Med. 
Jour., 1906, 2, 1103. 


(5) AscHorF: Entwicklung, Wachstums 
und Altersvorgange an den Gefas- 
Jena, 1908. 
(6) AnitscHKow: Die 

Granulationsgewebes im Herzmuskel. 


Ziegler’s Beitrage, 1913, 55, 373- 


sen. 


Neubildung des 


(7) Benson and Hunter: Pathology of 
Coronary Artery Disease. North- 
west Medicine, Seattle, 1925, 24, 606. 


I am greatly indebted to Professor Klotz 
under whose direction, encouragem it and 
advice, this work has been completed. 

(8) Brumer: Coronary Thrombosis. AI- 

bany Med. Ann., 1922. 43, 288. 

(9) Bonome: Uber die Heilung det 
Asept. Herzwunden Ziegler’s 
Beitrage, 1889, 5, 265 

(10) BryAnt and Wuirte: A case of Cal- 
cification of Arteries in a Child aged 
Six Months. Guy’s Hosp. Reports 
1899, 4, 18. 

(11)' CHRISTIAN : Cardiac Infarction. 
Northwest Medicine, S« ttle, 1925, 
24, 593. 

(12) CowAn: Fatty Degenerations of 
Myocardium. Jour. of Path. and 
Bact., 1903, 8, 17. 

(13) EpHoum: Arteria Coronaria Cordis 
des Menschen. Anatomischer Anzei- 
ger, 1902, 42. 

(14) Faper: Die Arteriosclerose. Jena 
1912. 














(18) 


(19) 


(20) 


(21) 


(23) 


(24) 


(20) 


(27) 


(28) 


(29) 


(30) 





Sclerosis of the Coronary Arteries of the Heart 


Freyrre: Ein eigenartiger Fall von 

Myomalacia Cordis. Frankfurter 
Zeitschr. f. Path., 1925, 33, I. 

FREEMONT and SmirH: Arterioscle- 
rosis in the Young. Amer. Jour. 
Med. Sci., 1908, 135, 199. 

Gipson and Murr: Cardiac Fibrosis 
as a Result of Coronary Obstruc- 
tion. Edinburgh Hosp. Reports, 
1894, Vol. 2. 

Gros The Blood Supply to the 
Heart in its Anatomical and Clinical 
Aspects New York, Hoeber, 1921. 

Han EF Pritst, BETTMAN and 
Howarp: Experimental Coronary 
Embolism. Amer. Jour. Med. Sci., 
1926, 171, 168. 

Herrick: Thrombosis of Coronary 
Arteries. Jour. Amer. Med. Asso., 


72, 387. 
Degeneration of 
Med. Res., 1917, 35. 


VI Hyaline 
\rteries. Jour. 


on 
Jamieson and HAuseER: Angina Pec- 
in a Youth of Eighteen Years. 
Am Med. Assoc., 1925, 85, 

1308 
] £ Kentniss d. Regen. und 
Neubildung elast. Gewebs. Ziegler’s 


1900, 27, 381. 


Beitrage, 


Jores: Neubildung elastischer Fasern 
in der Intima. Ziegler’s Beitrage, 
1898, 24, 458. 

Jores: Isolirte Verkalkung d. elast. 
Interna. Ziegler’s Beitrage, 1902, 
$1, 571. 

Jores: Ueber Erkrankungen d. Arter- 
ien d. Struma. Ziegler’s Beitrage, 
1897, 21, 211. 

JorEes: Wesen und Entwicklung der 
Arteriosklerose. Wiesbaden, 1903. 

Jores: Uber die feiner Bildung u. d. 


Wiederbildung des elastischen Bin- 


degewebs. Ziegler’s Beitrage, 1907, 
41, 167. 
Kiorz: Nodular Endarteritis of the 


Aorta about the Intercostal Arteries. 

Jour. Med. Res., 1915, 31, 409. 
Koz : Compensatory 
Jour. 


Concerning 


Hyperplasia of the Intima. 
xp. Med., 1910, 12. 707. 


(31) 


(32 


41) 


) 


1263 


KLotTz: 
generation. 
7, 033. 

Kotz: 


De- 
1905, 


Studies on Calcareous 
Jour. Exp. Med., 


Studies on Calcareous Degen- 

eration. Jour. Exp. Med., 1906, 8, 
322. 

Kiotz: Arterial Lesions in Rheumatic 
Fever. Jour. Path. and Bact., 1913, 

18, 259. 

KLotz: 
Assoc 

KLorz 
Fatty 
Med. 


KLotz AND MANNING: 


Med. 


Arteriosclerosis. Can. 
Jour., 1926, 16, 11. 
AND McMEANs: 
Streaks 
1916, 34, 4I. 

Fatty Streaks 
Path. 


Superficial 


of Arteries. Jour. 


Res., 
Jour. 


in Intima of Arteries. 


| 


Bact., 1911, 16, 211. 
Normal Growth, Atro- 
phy, and Hypertrophy the Mid- 
dle Coat of a Radial Artery. Jour. 
Med. Res., 1914, N.S. 25, 185. 


MARTINOTTI: 


M acCorpickK : 
of 


Sugli effetti delle ferite 
Accad. di 
( Cited 


del Cuore. Giorn della 
Med. di Torino, 
by Anitschkow). 
McMEANs: 


Fibres in Arteries. 


»~V9ooO \’ = 
1888, No. 3 


the Elastic 
Jour. Med. Res., 


Splitting of 
IOts, 32 377. 

Arteritis 
Med. 


McMEANS: Occurrence of 


in Meningitis. Jour. Amer. 


wci., I9IO, I51, 249. 
E.ndarteritis — Its 
Effects. 


1880, 3S, 


MEIGs: Chronic 
Clinical 
Trans. Coll. 
II, 159. 

MILLER 
Heart of 
of Left Coronary. 


Pathological 
Phys. Phila., 


and 


Effect 
Experimental Obstruction 
Arch. Int. Med., 


MATHEWS: on 


AND 


1909, 3, 470. 
PAPPENHEIMER AND Von GLAHN: A 
of Rheumatic Aortitis. Amer. 
Path., 1926, 2, I. 

Concerning the Anatomy of 
Jour. 


Case 
Jour. 


SMITH: 
Amer. 
700. 


Coronary Arteries. 


Med. Sci., 


SMITH: 


IOI8, 150, 


Ligation of the Coronary 
Arch. Int. Med., 1918, 


Arteries, etc. 


) 
22, o. 


Ligation of the Coronary 
Arch. Int. Med., 1920, 25, 


SMITH: 
Arteries. 
073 


/J* 














1264 Donald L. MacLean 


(47) SmitH: Ligation of a Dog’s Left nary Sclerosis. Texas State Jour. 
Coronary and Electro-cardiographic Med., 1925, 21, 428. 
Changes. Arch. Int. Med., 1922, 32, (52) Wittius AND Brown: Coronary Scle- 
497. rosis. Amer. Jour. Med. Sci., 1924, 


168, 165. 

(53) Wiesner: Uber d. Verdnderungen 
der Koronargefasse bei Infections- 
krankheiten. Wien. Klin. Woch., 
1900, 19, 725. 

(54) WorkorF: Uber de. Histolog. Struck- 


(48) THAYER AND Faspyan: Studies on 
Arteriosclerosis. Amer. Jour. Med. 
Sci., 1907, 134, 84. 

(49) Tornorst: Sklerose der Pulmonalar- 
terien. Ziegler’s Beitrage, 1904, 36, 
210. 


. ‘ . ; tur. d. Coronararterien d. men. Herz. 
(50) Von GLAHN: Coronary Disease and Virch. Archiv. f. Path., 1923, 241, 

Infarct of the Heart. Proceed. New 42 

York Path. Soc., 1923, N. S. Vol. (55) Woo.ttey: Consequences of Coronary 

23, 1-5. Lesions. Jour. Lab. and Clinic. Med., 


(51) WeriEty: Cardiac Infarct and Coro- 1917, 3, 192. 

















Gastric Tuberculosis With Report of Two 
Cases* 


By Ouin J. Cameron, M.D., Ann Arbor, Michigan 


UBERCULOSIS of the stomach 

is seldom encountered and prac- 

tically never diagnosed clinically. 
Two instances of it are on record at 
the University of Michigan Hospital. 
In a series of 2900 consecutive autop- 
sies, one case was encountered. In 
the routine pathological examination of 
surgical specimens, another case has 
recently been found. 


sroders of the Mayo Clinic made 
an exhaustive review and analysis of 
the literature on the subject in 1917. 
He reported the single case occurring 
in their series of 2501 gastric opera- 
tions. His analysis included 305 pub- 
lished cases, in addition to his own. 
He divided the cases into four groups, 
as follows: 

1. Positive cases. Those which pre- 
sent an histologic picture of tubercu- 
losis plus the presence of the tubercle 
bacillus in the depths of the lesion, 
or the presence of the specific bacillus 
in the depths of an indefinite histologic 


lesion. 


2. Probable cases. All cases that 
possess an histologic picture of tuber- 
culosis. 


3. Doubtful cases. All those with a 


*From the Department of Pathology, Uni- 
versity of Michigan. Service of Dr. Warthin. 
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good gross description of tuberculosis 
or a good gross description plus a poor 
histologic description. 

4. Rejected cases. Those that can- 
not meet the qualifications of the three 
preceding classes. 

It is interesting to note that in only 
49, or 16 per cent of the cases ana- 
lyzed by Broders, were tubercle bacilli 
demonstrated, establishing what he 
would call a positive diagnosis. In 118 
more cases, or 38.8 per cent of those 
reviewed the histologic picture was 
that of tuberculosis. It thus becomes 
apparent that nearly half the cases re- 
ported were to be classified as doubt- 
ful or rejected. It was further shown 
in this analysis that adults were af- 
fected more often than children, the 
ratio being about 3 to 1. Males were 
affected more often than females, the 
ratio being 2 to 1. Ulcer the 
predominating lesion in the positive 
and probable cases, constituting 81.6 


was 


per cent of the former and 80.5 per 
cent of the latter. In the positive 
cases the lesser curvature was the most 
frequent site of the ulcer or ulcers, 
and the pylorus the most common site 
in the probable cases and in a com- 
bination of the positive and probable 
cases. In tuberculosis or other organs 
with gastric tuberculosis, 
the lungs were most commonly affect- 


associated 


~ 


fe) 
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ed (69 per cent of positive and 86 
per cent of probable cases), closely 
followed by the intestines (59 per cent 
of positive and 69 per cent of probable 
cases). Broders further pointed out 
that no case of tuberculosis of the 
stomach had been absolutely proved to 
be primary in the stomach. 

Razzaboni in 1919 reported a case 
in which subtotal gastrectomy was 
done on a woman 60 years old, with 
a typical clinical picture of gastric car- 
cinoma. The greater part of the tu- 
mor was on the lesser curvature, but 
it infiltrated most of the stomach. On 
the inside of the stomach there was 
an ulcer crater larger than a dollar, 
with margins deep, hard and distinct. 
Microscopical sections showed the typ- 
ical histologic picture of tuberculosis 
in the base of the ulcer, some distance 
from the ulcer and in omental lymph 
nodes. Tubercle bacilli could not be 
stained, but fortunately the material 
was handled in such a manner that it 
was possible to use some of it for ani- 
mal inoculation. This showed the le- 
sion to be definitely tuberculous. Raz- 
zaboni’s patient was apparently in good 
health three and one half years after 
operation. 

Geuken in 1920 published an ac- 
count of a patient 35 years old who 
had had pleurisy two years before the 
onset of gastric complaints. At opera- 
tion “a hard string of tuberculous tis- 
sue was compressing the stomach in 
several places, whilst in the forewall 
of the stomach were to be found tuber- 
culous foci. Four years afterward the 
patient died of general tuberculosis.” 
The author did not record the histo- 


logic examination. 
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Suermondt in 1925 found after re- 
section of a gastric ulcer that it was 
an exclusively tuberculous process, 
with connected cheesy glands. No 
other manifestations of tuberculosis 
were discovered elsewhere but roent- 
genoscopy revealed traces of an appar- 
ently healed small tuberculous focus in 
the right lung. 

In 1925 Hurst reported with some 
detail the case of a man 46 years old 
with a history of ten years of epi- 
gastric pain. There was nearly com- 
plete achlorhydria and always occult 
blood in X-rays of the 
chest were suggestive of chronic tuber- 


the stools. 
culous disease. ‘There was no pyrexia 
and the Wassermann test was nega- 
tive. X-rays of the stomach showed 
an irregular ulcer crater suggestive of 
malignant degeneration. Examination 
of the lesion after partial gastrectomy 
revealed what appeared to be a simple 
ulcer three-fourths of an inch in di- 
ameter, a little below the middle of 
the lesser curvature. Sections showed 
a tuberculous process occupying the 
thickened margins of the ulcer and in- 
filtrating the surrounding regions. The 
tubercles were typical and occurred 
freely in the mucosa and submucosa, 
the wall beneath being thickened by 
fibrous tissue. Hurst concluded that 
the condition was caused by secondary 
infection of a chronic gastric ulcer 
from 


with tubercle bacilli swallowed 


sputum. He did not state the results 
of any search for tubercle bacilli in 
the lesion. 

In 1925 Lundgren showed at autop- 
sy that a dilatation of the esophagus 
in a man 55 years old, which had been 
thought to be due to cardiospasm, was 
the tuberculous 


result of a nodular 
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miliary tubercles in submucosa, and small one 


process of the cardia of the stomach. 
A good histologic description was pre- 
sented, but apparently tubercle bacilli 
were not demonstrated. 

Faltin in 1927 demonstrated an 
adenocarcinoma developing at the bor- 
der of a large tuberculous ulcer in the 
The 


patient had had pulmonary trouble for 


stomach of a man 62 years old. 


years, but tubercle bacilli never could 
be found in the sputum. The lymph 
glands along the lesser curvature were 
also tuberculous. Prior to operation 


marked and disturbed 


motility of the stomach were demon- 


hyperacidity 


strated. The author believed the adeno- 
carcinoma was secondary to the tuber- 


culous ulceration. 


Low power view of stomach mucé 


ssa at border ot ulcer, showing a group of 
mm mucosa 

Collinson and Stewart in 1928 
found tuberculous ulceration of the 


stomach in only three cases out of a 
series Of 10,000 autopsies at the Leeds 
Infirmary, and “in two of these it was 
from without by 


to involvement 


adjacent tuberculous lymph glands. In 


due 


a series of 320 partial gastrectomies 


in which the specimens were examined 
microscopically, none were the seat of 


tuberculous ulceration, but in two 


cases a simple chronic ulcer was asso- 
ciated with scattered miliary tubercles 
the while in a 


throughout mucosa, 


third, typical ‘carcinoma ex ulcere’ co- 
existed with a lesion at least strongly 
suggestive of tubercle.” The latter case 


occurred in a man 31 years old. The 
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and submucosa. 


other two surgical cases were in 
women aged 57 and 45 years. Ixcel- 


lent histologic evidence was shown of 
Prolonged search for tu- 
The 


authors showed by their statistics that 


tuberculosis. 
bercle bacilli, however, was futile. 
the person who develops a 


gastric or duodenal ulcer is less com- 


type of 


f tuberculous in- 


monly the subject « 
fection than the general population. 


RoutES OF INFECTION AND RELATIVE 
IMMUNITY 


Willerding has summed up the pos- 


sibilities by which the stomach may 


become infected with tuberculosis, as 
follows: (1) hematogenous, (2) lym- 


phogenous, (3) transserosa, (4) from 
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Higher power view of preceding, showing group of miliary tubercles in mucosa 


swallowed sputum in pulmonary tuber- 
culosis, (5) by antiperistalsis from tu- 
berculous enteritis. 

It has been stated that in order to 
infect the mucosa a break in the con- 
tinuity of the mucosa and a decrease 
in the acidity of the gastric contents 
\Ve are fair- 
ly willing to grant that the first, that 


are necessary (Duerck ). 


is, a break in the continuity of the 
mucosa, is However, the 


work of Zagari, Strauss and Wuertz, 


necessary. 


Carriere, and others has shown defi- 
nitely that the virulence of tubercle 
bacilli is scarcely affected unless they 
are in contact with gastric juice for at 
least twelve hours. 

Arloing was unable to produce tu- 
ulcers in animals 


berculous gastric 
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when, after introducing human tuber- 
cle bacilli into their stomachs through 
fistulae or mucosal inoculations, he 
changed the acidity to strongly acid 
and strongly alkaline, ligated arteries 
along the greater curvature, and pro- 
duced ulcerations of the mucosa by the 
electric needle and mucosal injections 
of an emetic. In another series he 
injected tubercle bacilli intravascularly 
and produced gastric ulcers, which 
however, were not definitely tubercu- 
lous. He did produce two tuberculous 
duodenal ulcers in dogs by this method, 
and all of his animals showed _ poly- 
visceral miliary lesions. In still an- 
other series, by means of interstitial 
inoculation of the gastric wall, he was 
occasionally able to produce tubercu- 
lous ulceration. 

It is interesting to note that in a 
case reported by Hoppell and Blumer, 
the patient had advanced pulmonary 
tuberculosis, chronic gastric ulcers, 
and an absence of free hydrochloric 
acid in the gastric contents. Micro- 
scopic examination of the ulcers 
showed tubercle bacilli over the sur- 
face, but in the depths of the ulcers 
there were neither tubercle bacilli nor 
tubercles. 

There has been considerable diffi- 
culty in deciding in some cases wheth- 
er a tuberculous ulceration had been 
set up opposite adherent tuberculous 
elands, or whether the adherent glands 
were infected through the lymphatics 
from the region of the primary in- 
fected ulcer. It seems possible that 
either of these might occur. 

There are several cases on record 
in which there is little doubt that the 
gastric wall has been involved through 


continuity and contiguity of structure. 
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It is not uncommon, at autopsy, in 
cases of advanced peritoneal tubercu- 
losis, to see the stomach cemented to 
the liver, spleen, diaphragm, pancreas 
and intestines by solid caseous ma- 
terial, yet the rarity with which the 
gastric wall itself is really involved 
in these cases is remarkable. It is a 
commonly accepted fact that the two 
tissues most rarely infected with tu- 
berculosis are muscle and fat. In these 
cases of peritoneal tuberculosis, there 


is, of course, a tuberculous peri-gas- 


tritis. Between the serosa of the stom- 
ach and the musculature there are no 
lymph follicles, and it is doubtful 


whether there is any flow of lymph 


in the direction of serosa to mucosa. 
Assuming this to be true, the rarity of 
involvement of the gastric wall in 
cases of advanced peritoneal tubercu- 
losis can be at least partially explained 
on the basis that there is an immune 
tissue, namely, muscle, between the 
infection and the site of election for 
the best growth of a tuberculous proc- 
the lymph follicles. 


coo. 


Hurst and others have concluded 


that the 
the stomach in their cases was due to 


tuberculous involvement of 
infection of chronic gastric ulcers by 


tubercle bacilli from swallowed spu- 


tum. Collinson and Stewart in 1928 
presented the following statistics: In 
1000 consecutive autopsies, 86 of the 
cadavers, or 8.6 per cent, were tuber- 
culous. In autopsies on 151 cases of 
acute gastric and duodenal ulcer, 5 
cadavers, or only 3.4 per cent, were 
found to have active tuberculosis. In 
autopsies on 282 cases of chronic ulcer 
or scarring of the stomach and duo- 
denum, only 8 cases, or 2.1 per cent, 


had active tuberculosis. The conclu- 
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Fic. 3. Miliary tubercles in submucosa near border of gastric ulcer. 








Fic. 4. Oval acid-fast bodies in miliary tubercles of gastric mucosa. Much’'s granules 


(?). x 1500. 
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son that one might draw from these  Micl Hospit \ugust 2, 1928, com 
heures and the addition of deductions  P'4@ cramps the stoma 
such as Hurst made relative to his live, Following influenza in 
e . ae o ‘ : 18 he patient began t have ittacks of 
case is that the rarity of gastric tuber- 
aa 1] me evere pain in the pit of the stomach. 
a ne re paren 5 CXPAIN ee on he pa s vere sharp, radiate up under 
the basis of constitutional pecularities. , ernum and were severe enough to 
The constitution which is likely to de louble him uy They were t related to 
velop gastric ulcer is not the type that ™eals. They lasted five to fifteen minutes 
. . ; d we reli l by it itus 
acquires tuberculosis readily. Se ee ie onan 
; x ; s sour, bitte nd vellow \iter the pain 
It seems logical to us that the factor gone the patient had , af die 
ot speed ot passage ot infective ma ( al reness the uppe omen 
terial through the stomach is impor cl pa t first occurred only 
tant in explaining the rarity of gastric ci — _ creased 
al nee , : m trequene that rece t lad ox 
tuberculosis, The view that tubercu- : , ; 
ie ; urred at least once a week and sometimes 
lous enteritis is usually the result of ey a ies (iia seca 
infection through the mucosa and ; d distre ad been « t for the 
Pever's patches has perhaps the ma- veeks. Ther ver any 
jority of those who have considered 3*" - ow Chere wa 
E ; : | I contact with lead V enereal 
the question as its advocates. Yet it é ; 

- SCas¢ s denied Phe patie id never 
seems to be that the relative stasis. sel Goal ox cute Gece cine. Wi 
the period of time during which a ffered radual loss 20 pounds in 
eiven bit of infective material may eight dur the past two years. His 

° ° . . ippetite } d hee TI - tor \ Ss 
remain in contact with a given portion PI I lor a He wa 
‘ : : , not thled bv constipati id occa- 
of mucosa, is an important tactor. as wines 
al is . ‘ a { act I dial 
lhe slowness of passage of intective ses . 
° ° e lwoOopmMe ¢ ( cKenN 
material plus the richness of the sub- nild 
: . : : DOX ad aiphther ccurres Q cnil 
mucosa in lymph follicles, in explain- He had measles at the age of 20 
ing the frequency of tuberculous infec typhoid d influenza { There 
tion of the ileum, aid us in conclud had never bec dyspnea, palpitation, 
ing that the rarity of tuberculous P4™ mm the chest, cous ee 
2. = e oht-sweats Chere never were a vastré 
infection of the stomach may be partly ter 
: ‘ cae nae intestinal symptoms aside from those in the 
explained by the rapid emptying of its present illne Ss | here had beet Nn genit - 
contents (by hyperperistalis in some of irinary complaints, no disturbance of sleep 
the cases of ulcers of the lesser curva- memory, no nervousness nor ataxia. The 
: . . - oe e nat remarkahk , , 
ture when the patient is swallowing! - way We ee he 
; : nly ling note the family history 
tuberculous sputum), and by the rela- 
; i . ee ; vas that the patient’s mother was thought 
tive rarity of the lymph follicles of ve died of tuberculosis at the age of 44. 
the stomach as compared to the rest Physical E.samination [he patient was 
of the intestinal tract. i well developed, fairly well nourished male 
vl appeared to be of his stated age, and 
Case Reroes No. 1 intelligent.  Pupillary vr flexes were normal. 
Several teeth were missing and_ thos pres- 
E. S., case No. 199452, male, aged 55. a el vere carious with narked pvorrhea. 
white American laborer was admitted t There was no lead line The tongue had 
the Medical Service of the University of ‘ irred coat. The thorax was normal 
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and 
The 


heart was not enlarged; the beat was regu- 


and The rate, depth 


character of respirations were normal. 


in size shape. 


lar and of normal force. There was a loud 
blowing systolic murmur at the apex. 
retromanubrial 


148/90. 


There 
Was no increase in width of 
dullness. The blood 
The lungs showed no abnormality of tactile 


pressure was 
fremitus, resonance, voice or breath sounds. 
There was no tympany, dullness or flatness. 
There were no visible superfi- 
cial The 
that of the chest. 
No patterns or peristaltic movements were 


Abdomen: 


level slightly below 


The panniculus was thin. 


veins. was 


noted. The abdomen was symmetrical. There 
were no pulsations, masses, spasm, herniae 


or fluid. Respiratory movements were nor- 


mal. No viscera were palpable. There was 
tenderness in the epigastrium on deep pres- 
sure. There was no costovertebral angle 


tenderness. ‘The genitalia showed no abnor- 


malities. The prostate was apparently nor- 


mal. The extremities were normal in every 
respect aside from a moderate arterioscle- 
rosis. Bones and joimts were apparently 
normal. There were no palpable lymph 
glands in the neck, axillae, groins or epi- 
trochlear regions. There were no skin le- 


sit ms. 
Neurol gti 


Laboratory Findings: Urine: 


Eixamination was negative. 


Yellow in 
color, specific gravity varied from 1.013 to 


1.024. There was never any albumin or 


sediment showed no 
There 


high 


Centrifuged 


sugar. 


blood cells or casts. were two 


bl d 


Medium brown, semi-formed, 


red 


or three white cells per power 


field. Stools: 
Jenzidene and guaiac tests were repeatedly 


negative. No mucus, parasites or ova were 


found. Blood: Hemoglobin, 104 per cent; 
leucocytes, 9,450 per cubic millimetre. The 
Kahn reaction was negative on the _ blood. 


Gastric Analysis: The fasting specimen 
was greenish in color, contained no food, 
blood or mucus. Free acid was 25°, com- 
bined acid 11 total acidity 36°. The 
specimen taken 45 minutes after the test 
meal showed some food, no blood or mucus. 
Free acid was 49°, combined 20°, total 
acidity 69 The specimen 90 minutes after 
the test meal showed some food, no blood 
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or mucus, the free acid was 64°, combined 


10°, total acidity 74 

X-Ray Findings upon Admission: Lungs 
There was an accentuation of the hilar 
shadows and_ bronchovascular markings 
Numerous small calcified areas were seen 
in the outer margins of the hilar shadows. 
There was a small group of areas of in- 
creased density in the left apex. Thes 


findings were interpreted as indicative of a1 
old 


determined 


pulmonary tuberculosis, activity to be 
clinical examination. 


The gall blad- 


through 
X-Rays: 


Gastro-intestinal 


der was well visualized. ‘There was a cor 
stant defect in the lesser curvature, whi 
had the appearance of an ulcer crater. The 


duodenal bulb appeared spastic and showed 


a persistent deformity due either to anothe: 


ulcer or a reflex spasm from the gastric 
ulcer. There was 16 per cent retention at 
six hours. The caecum was movable and 
not tender. The appendix was visualized, 
fixed, segmented, and not tender. 

Course in Hospital: A diagnosis « 
chronic gastric ulcer was made. Surgical 


treatment was deemed advisable and on 


\ugust 17, 1928, operation was performed 


under nitrous oxide anesthesia. Exploration 


revealed a moderate amount of perihepatitis. 


The gall bladder appeared normal and 
emptied easily. The spleen, large and small 
howel were normal The appendix was 
not felt. There was a scar on the anterior 


surface of the duodenum close to the pylorus 
characteristic of an old duodenal ulcer. On 
the lesser curvature of the stomach, 7 cen 
timeters the 
with a crater 5 millimeters in diameter sur- 
induration. 


above pylorus, was an ulcer 


rounded by 2 centimeters of 

Partial gastrectomy was done, removing 
the lower third of the stomach. Closurs 
was affected by the method of Polya, and 
the abdominal wall closed in layers. 

The patient’s convalescence was unevent- 
ful. He vomited twice on the third day 
post-operative. His nausea and vomiting 


and gastric distress were successfully com 


bated with flaxseed poultices, intravenous 


glucose, and gastric lavage with warm bi- 
From the fourth 


carbonate of soda solution 
day post-operative he felt very well. Sutures 
the 


were removed on the tenth day. On 
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showed the gastroen- 
and 


the patient was up and about the ward. On 


X-Ray 


functioning 


twelith day, 


terostomy to be perfectly 


August 30th, thirteen days _ post-operative 
he was discharged home on a Mills IV diet. 

At no time during the stay in the hos 
pital were the pulse, temperature or respira 


tions alarming, nor did they point to any 


activity of a tuberculous process 


Pathologu 


third of the stomach was received in 


The | wer 


Iexaminat 


Grossly it showed only what appearec 


he an ordinary chronic gastric ulcer abou 


6 millimeters in diameter with considerable 


fibrosis extending around it and tl ¢ 
the gastric wall Sections cut at 

levels through the ulcer showed it to be 
the usual tyvyx with callus extendn el 
tirely through the musculature iF ddi 
tion, there was. as shown by serial sect 


solid ring 


cell tubercles in the solitary 


almost a f epithelioid and 


lympl follicles 
surrounding the margin of the ulcer. Block 


from the gastric mucosa at a little distance 


from the ulcer showed tewer « 


Several small regional lymph nodes were 


completely filled with non-caseating 

tubercles 
Persistent attempts to show 

rods of tuberculosis by modifi 


Neelson 


within the tube 


teristic 
of the Ziehl 


However, 


staining 


futile 


at no other place, globular and ovoid bod 


Varving Irom one micro to tour 


in diameter, and staining a bright red | ( 
acidfast method, were shown. Some 
these bodies appeared to lhe extra- 


a few were definitely within the giant cells 
No spirochetes could — be found fter 


many attempts to stain them 


Case Report N 2 


| N case no. 199452, male, ag > Ve 


of Mexican descent was admitted to the 
Pediatrics service August 5, 1926, his par 


ents complaining that he had been sweating 
a great deal, that he had no appetite, and 


that he had become very weak. 

Present Illness: The child began to lose 
weight five months prior to admission, grew 
steadily down hill. <A 


weaker and went 


month pe re ¢ rance he egan t cough. 
e ( rh be € progressively worse He 
d complain of pain 
l Diphtheria at the age of 


breatl D tl llatation Or the 
‘ ( b if ne Cc ind ap 
parent] ] il es at pel with 
i later 1 N abnor 
malit cal / Pupils 
er ( ct t1¢ | 
ad Ni itive ith 
, 
() 1 " | ire med 
( Paly bl cel 
cdennitelyv ¢ ( .) 
\I , I pres Normal ex 
pal I I le Marked 
11; . t th ea both lungs 
; ' ' . 
Ds mn tvp \ Iie us 
rd thr y} + ; } 
s¢ r ear¢ 12 pa 
lui Pron 
. ' Sols 
1 \ m 4 i¢ 
é lInes ch fl fia 
P 
\ pl ‘ musculature 
der nkles and 
Ix present 1 1 ( Babinst 
\ t pre j re 
‘ j ‘ ] ‘ +! ' 
4 . 4 4 i > 
| i cart ind 
| = Geplact the left. Both 
the iphragm partial cured. 
c ( I n ( le D ( illy ob- 
Phe ht lu field presented a 
eun rax t th ipex tf ibout the 3rd 
ith a caseous consolidation 
m the second to the sixt bs anteriorly 
mottled lung below Leit lung field 
vas encroached upon by heart and medias- 
tinum that part vhicl vas tree was mot- 
tled through t 
} } ! lssentially negative, 
xcept ew white blood cells in the 
¢ ment 
1 Exan f Wassermann | test 
not done Hemoglobin 70 per cent, red 
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blood 


Polymorphoneutro- 


white cells 


blood 


18,000. 


cells 4.440,000, 
Differential : 
phils 56 per cent, small lymphocytes 20 per 
cent, large lymphocytes 18 per cent, transi- 


tionals 6 per cent. 


Spinal) Fluid = Examination: Pressure 
normal fluid clear. No increase in glob- 
ulin. Sugar 0.081 per cent. Culture nega- 
tive. 

Tuberculin Test: o.1 milligram each of 
old tuberculin, human and_ bovine, intra- 
dermally showed positive reactions at 24 
and 48 hours. 

Course while in Hospital: The child 


went steadily down hill; coughing could not 


be controlled by paregoric Perspired a 


great deal, took very little food. Fre 
quently cyanotic, respirations became more 
and more labored. The temperature varied 
from 97° F. to 102° F., the pulse averaged 


135, respirations from 25 to 40 per minute. 


The patient expired five days after admis 


sion. 


Autopsy was performed 12 hours post 


mortem. The gross pathological diagnosis 
pulmonary 
Ac- 


tive chronic caseating peritoneal tuberculosis. 


was as_ follows: Advanced 


tuberculosis with caseous pneumonia. 


Generalized miliary tuberculosis. Tubercu- 


lous ulceration of Pever’s patches. Early 

Chronic ad 
adhesive 
Ascites. 


infiltration of 


tuberculous leptomeningitis. 
peris 


Le ft 


hesive pleuritis Chronic 
pe rihepatitis. 
Fatty 


Parenchy matous degeneration and 


plenitis and 


sided hydrothorax. 
the liver. 


acute passive congestion of all organs. 


The microscopic findings on the autopsy 
material which are of interest were as fol- 
lows: 

Brain: Congestion and oedema of men 
inges and brain substance No. tubercles 


found. 
Heart * 


epicardial adhesions. 


Areas of 


mono- 


Epicardium thickened 
Small 


beneath 


foci of 


nuclear infiltration serosa, some 


showing caseating young miliary tubercles. 
Atrophy of myocardium with marked sub- 
degenerative infiltration. 


endocardial fatty 


Serous atrophy of subepicardial fat. 


Nu- 


young 


Acute passive congestion. 


all 


Lunas: 
from 


merous tubercles in stages 


Cameron 


miliary tubercles to large caseous masses 


of conglomerate tubercles. Large parts of 


lung are completely replaced by caseation 
with very little tuberculous granulation tis- 
sue, the lung architecture being visible only 
in small areas. In these place s the picture 
was that of a caseous pneumonia Pleura 


] 


much thickened by edematous connective tis- 


f caseating tubercles. 


sue containing masses 

Bronchial Nodes: Completely replaced by 
masses of confluent caseating tubercles 

Larynx: Ikxdematot 

Phymus Fatt, it! pl N tubercles 
found. 

Splees \lat large ¢ eating tubercles 
also areas of caseatio1 vitl t tubercle f: 
mation. 

Large Intestine Caseating tubercles 
some of them confluent in the serosa and 
subserosa. No tubercles found in the 
mucosa or submuc: 

Small Intestin Larger masses Ot Cascat- 
ing tubercles in subse muscle coats, and 
submucosa Tuberculous ilceration f 
Pever’s patches By modifications of the 


g method, typical tuber- 


Ziehl-Neelson staini 

cle bacilli were found shaped a slightly 
curved rods with beading, on the mucosa, 
clinging to the surface f the ulcers, and 


within the tuberculous lesio1 


of the tissue 


Stomach: (The gross examination « the 


stomach was negative ) Chronic catarrhal 


gastritis. Lymphoid | ti hyperplastic. 


Groups of multinucleate giant cells in lym- 
phoid tissue, representing early miliary tu- 
bercles. There was no _ ulceratio1 Modi- 


Ziehl-Neelson 


demonstrate typical tubercle 


staining 


the 
method failed to 


fications of 


bacilli within these lesions as rods How- 
ever, acid-fast bodies identical with those 
found in the tubercles in Case No. I were 
found in the tubercles in the submucosal 
lymphoid tissue of the stomach in this case. 


} 


Spirochetes could not be found 


Pancreas: Post mortem change. Caseat- 
ing tubercles in suprapancreatic lymphnodes. 
Liver: 


tion particularly in 
the 


Marked fatty degenerative infiltra- 


the peripheral part of 


lobule. Numerous miliary tubercles, 


many showing caseation 
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Gall Bladder: 


Adrenals: 


Negative. 


Large 


tubercles in the peri-adrenal tissue, invading 


the adrenal cortex by direct extension. Small 
miliary tubercles in the substances 
adrenal 

Kidine Passive congestion Cl 


swelling. Fat dye 


Occasional miliary 

substance. 
Ureter: Negative 

Lymph Nodes Com 


replaced by masses of confluent 


Retroperitoneal 
plete ly 
eating tubercles. 

Testes: 


Idematous Infantil 


[ riuatar Bladde» Negative 
] ise LC SSTON 
Krom the clinical and pathologica 
consideration of these two cases, we 


deduce that the mode of 
the stomach with tuberculosis in 


No. 1 to the 


scribed by 


was similar cases de- 


Hurst and others—infec 
tion of a chronic gastric ulcer by tu- 
berculous least, by 


sputum (or, at 


tuberculous material within the lumen 
of the stomach, whether it has entered 
there by means of swallowed sputum, 
infected milk, or anti-peristalsis from 
Our for be- 


the intestines ). reasons 


lieving this are: 


(1) The clinical history of the pres- 
ent illness extended over a period of 


ten vears. 


(2) The amount of scarring about 
the ulcer indicated that it was probably 


several years old. 


(3) From the size, number, pro 


portion of lymphoid, epithelioid, and 
reticulo-endothelial elements, and ab- 
sence of caseation in the tubercles, we 


judge them to be fairly young. Fur- 


ther, from the same considerations, we 


masses of caseating 


showed no_ lipoidosis 


tubercles in the kidney 


infection of 


( ase 


the 


nodes to be younger than those 


the tubercles withi regional 


, . : , 
es 1mmediately 


lymph follic sur- 
rounding the ulcet 
ly ( s¢ No en with Very { irly nuh 
ary tubercles in the submucosal lym 
phoid follicles, and widespread mili- 
ary tuberculosis elsewhere, it seems 
nly easonable to conclude that the 


process 1 the stomach is merel part 
of a general lymphogenous dissemina- 
1) 


Heretofore, in order to establish an 


1 1 , . 
DSOLUTE has Hneen dee! 


diagnosis, it 
necessary to demonstrate tubercl 


lli in the depths of the lesions In 


our cases, as well as ll he cases ot! 

° 17 ] 1 . 

thers with excellent histologic 

pore ll e evidence that the les 

+n eT lefinitel tihere] 1 ) 

WOonS \\"¢ ( qennitvely LUDeETCUIOUS, no 
, ‘ , 

typical rod-shaped organisms could be 


\\ ( belie, S. 


finding of the 


by acid-fast stains 


that our 


tast bodies within the tubercles, al- 

jough these bodies are of globular or 
ovoid form, lends support to the his- 
tologi evidence oO! tuberculosis. 
\Vhether these acid-fast bodies are de 


forms ot the’ tubercle 


lus or evidence of pleomorphism 
not certain; they may perhaps 
be allied to the 


Much 


eranules described by 


Our reasons for attaching im- 


portance to them in substantiating the 
histologic findings are as follows: 
(1) They occur only within areas 


of inflammatory reaction which fit the 


accepted description of tubercles. 7] hey 


do not occur in other places in the 


Sections 


(2) In certain places in the sections 


in both cases, these bodies are found 
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within the giant-cells, apparently hav- 
ing been phagocytized. 

(3) They do not resemble connec- 
tive tissue elements which are known 
to retain the acid-fast stain. 

(4) They are not degenerating 
erythrocytes within capillaries or lying 
in the tissue,—elements which retain 
the acid-fast stain. 
acid-fast staining 


the 


Identical 
be 


side of lesions in some cases of tuber 


(5) 


bodies can shown on serosal 


culous entero-colitis, and what is ap 
the rod- 
shaped organisms to the globular acid- 
fast 


from 


parently a transition from 


be traced in layers 


the 


forms 
the 


Call 


mucosal side toward 


serosal side. 


Olin J. Cameron 


In the technical work required in the 


preparation of these cases we ex- 


perienced some of the feelings which 


other observers have had, when faced 
with the problem of establishing the 
diagnosis by the demonstration of the 


acid-fast staining rod-shaped organ 


ism, they have been unable to do so 
We have a strong feeling that many 


of the cases which in the past have 


heen qualified as only “probable” be- 


cause nothing more than the histologic 
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Christian’s Syndrome and Lipoid Cell Hyper- 


plasias of the Reticulo-Endothelial 
System 
By R. S. Rownanp, M.D., Det higat 
HRISTIAN’S Syndrome of records permit and in so doing, give 


Defects in Membranous Bones. further reasons for correlating the dif 


l:xophthalmos and Diabetes In ferent lipoid cell hyperplasias of the 


sipidus is a rare syndrome of early — reticulo-endothelial system, which this 
childhood. unique syndrome suggests 

Recently, (Archives of Internal Considered in all its many forms 
Medicine, November 1928). I dis lipoid cell hyperplasia of the reticulo 
cussed fourteen cases of this condition, endothelial system cannot be regarded 
twelve that had been reported in_ the as a rare condition and this remarkable 
literature and two new ones of my pathologic storage of lipoids in the 


f 
f 
- 


roblems of 


Own, bringing them into relations lp body present 


with several similar cases that had general med interest, it should be 
been recorded as a special form of hettet 
xanthoma H. A. Christian, in 1919, first drew 
The entire group I regarded as a_ attention to this unique syndrome un- 
generalized xanthomatosis, represent der the title “‘Defects in Membranous 
ing pathologic lipoid storage, or lipoid Bones, [Exophthalmos d= Dhabetes 
cell hyperplasia, of the reticulo-end [nsipidus, at nusual Svndrome of 
thelial system. Dys tarism, reporting a case pre 
The pathologic change in these cases senting this symptom complex and cit 
occurred as hyperplastic plaques and img two si ilar cases previously de- 
nodules arising from the areolar tissue, scribed by Schuller. Hand, im 1921 
especially of the dura, periosteum, discussed three more cases, including 
pleura and peritoneum and ils one previously reported by Kay. Since 
to a less degree, as a more then Grosh and_ Stifel, Thompson, 


diffuse process, in the interstitial tis- Keegan and Dunn, Danzer, and Kyrk 

sue of various organs, particularly, lund have each reported one case. Re 

the liver, lungs, lymph nodes, bone cently | have added two more cases ot 

marrow, spleen, glands of internal my own to this list 

secretion and certain nerve structures Three cases recorded in the derma 
\s the clinical and anatomic features  tological literature, which resemble 

of Christian’s Syndrome have not this syndrome, were reported by Pusey 


been generally discussed, in this man- and Johnstone, Spillman and Watt 


ner, up to the present time, [I wish to and Weidman and Freeman . wish, 
‘onsider these features in so far as especially, to draw attention to the lat- 


I 
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ter case in which the clinical report 
was made by Griffith. 

There are several cases recorded in 
the literature under the title “Multiple 
Myeloma of Childhood” which also re- 
semble this syndrome. I have included 


one of Berkheiser’s as Maximow re- 
garded some of the lesions as xantho- 
matous in character. A case reported 
by Schulz, Wermbter and Puhl under 
the title “A Granuloma-like System 
Disease of the Hematopoietic \ppara- 
tus; Hyperplasia of the Reticulo-[n- 
dothelial System” is typical of the syn- 
drome and recently, H. Herzenberg 
has reported the same clinical picture 
“Die Skelettform der 


Niemann-Pickschen 


under the title 
Krankheit.” 
These cases all occurred in early 
childhood, but 
what similar adult cases, and since my 


1928, I have 


there are also some 


paper in November 
learned of a number of unpublished 
cases, and received one case report 
from 1D. S. Milne of New Zealand, 
which had heen previously reported by 
W.R. 


It is this group of seventeen cases, 


Stowe. 


fourteen of which were presented less 
fully in my previous paper, that I wish 
to discuss, as I believe that they rep- 
resent a fairly definite group showing 
massive lipoid storage, or lipoid cell! 
hyperplasia of the reticulo-endothelial 
system, as it occurs in early childhood. 
RESUME OF CASES SHOWING 
CHRISTIANS SYNDROME 


Christian’s patient, a girl, aged 5 


years, was normal until 3 years of 


age, at which time her teeth became 
loose and her gums swollen and ten- 
der. She had 


that she had had mumps three or four 


never been ill, except 


R. S. Rowland 


months previously. When she was 3 

vears old she developed thirst and 
polyuria, the right eye became prom- 
inent, and she complained of more or 
less pain in the head. Examination 
at 5 years showed defects in the bones 
of the skull, exophthalmos, loose teeth 
with swollen gums, some of the teeth 
missing, and typical diabetes insipidus. 


X-ray 


showed extensive ¢ 


skeleton 


skull 


entire 


study of the 


efects in the 


1 
] 
| 


bones, slight but similat 


flat bones of the pelvis and a quite 
normal appearance and normal stage 
of ossification and development 1n_ the 
other bones of the body The de- 
fects in the skull caused an appear 
ance which can be best described by 
comparing them to the irregular holes 


in a bit of moth-eaten flannel, or the 


appearance of a pasteboard box gnaw- 
ed full of holes by mice.” Blood ex- 
amination showed a red blood cell 
count of 5,200,000 and a white cell 
count that ranged between 6.600 and 
12,600, with an occasional rise to 14,- 
100, 15,000 and 20,100. The differen- 


tial count, on admission, showed poly- 
1 


morphonuclear celis 30 per cent, lym- 


phocytes 45 per cent, large mononu- 
clears 23 per cent and eosit ophiles y 

The Wassermann and tuber- 
Neurologic 


symptoms were not present. Christian 


per cent. 
culir tests were negative 
considered the condition as probably 
due to disturbed pituitary function. 


Schiller’s first patient, a boy aged 
16 years, had a severe fall on the ab- 
domen at the age of 6 years. Follow- 
ing this accident he suffered nocturia 
His growth was retarded and he later 
developed the picture of dy strophia 


When he 


vears old, a discharge began from his 


adiposogenitalis. was I2 
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left ear. LExophthalmos was first ob- 
served at the age of 15 years. [x- 
amination at this time showed exten 
sive cranial defects. On both sides of 
the neck above the clavicle were “fatty 
tumors.” Schiller ascribed the con 
dition to a tumor at the base of the 
brain, an angioma of either the dura 
or skull bone. 

Schiller’s second patient, a girl of 


} years, was normal up to the age of 


1'4 years, at which time she _ had 
whooping cough. When 2 years old 


she developed thirst and polyuria, and 
exophthalmos was first noted. At the 
same time extensive defects in the 
skull were demonstrated. X-ray of 
the pelvis showed a defect in the right 
lium, also a= spindle-like thickening 
in the upper part of the right femur. 
She was under observation for a num- 
ber of years, during which time there 
was some retrogression in the defects 
of the skull. The diagnosis was “‘anom- 
aly of the skeleton resulting from 
disease of the hypophysis.” 

Hand's first patient was a boy, aged 
3 years, who complained of thirst and 
polyuria, which had begun eight weeks 
previously. He had had enterocolitis 
at 5 months and measles and croup at 
2 years. The child was undersized and 
poorly nourished, with light brown 
hair and bronzed dry skin. His ab- 
domen was distended and tympanic ob- 
scuring, at first, a very large liver and 
spleen. The skin of the abdomen was 
covered with petechiae and ‘an erup- 
tion something like scabies.” Later 
these spots increased in number and 
were elevated, appearing over the 
body and extremities. His eyes were 


in a condition of exophthalmos and 


the head was bent forward, giving him 


i “trog-like” appearance Polyuria 
and polydipsia were pronounced. At 


autopsy, when the scalp. was removed, 


a yellow nodule the size of a five cent 
piece was noticed near the right parie- 
tal eminence When the skull cap was 
removed, this nodule was seen on the 
inner side, evidently arising from the 


dura, and there were other similar 


reas eroding the skull. The lymphatic 
gla the mesentery, mediastinum 
nd all through the body were en 
larged Bronchopneumonia of both 
lungs, caseous pleuritis of the right 
lung and warty endocarditis of the 
itral valve were found. The liver 


and spleen were enlarged and firm and 
had minute gray nodules in their sub- 
stance. The kidneys were only slight- 
ly enlarged, but with the same change. 
In the pelvis of each kidney was a 
hard yellow mass. The diagnosis at 
the time was tuberculosis, but Hand 
stated that he doubted the diagnosis 
himself 

Hand's second case, originally re- 
ported by Kay under the title “Ac- 
quired Hydrocephalus with Atrophic 
Bone Changes, Exophthalmos and 
Polyuria,”” was in a boy, aged 7 years, 
who had been healthy up to 4 years, 
at which time he had scarlet fever fol- 
lowed by a persistently discharging 
right ear. Four months after the scar- 
let fever, he had _ swollen cervical 
glands. When he was 4% 
the “gums began to separate from the 


years old, 


teeth.” This was followed by a grad- 
ual loss of his teeth, beginning with 
the molars. At the same time soft 
spots appeared on the head where there 
seemed not to be any bone. When he 
was about 5 years old, exophthalmos 


was observed and shortly afterward 
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polyuria and thirst suddenly developed. 
He passed 27 quarts of urine daily. 
He was much undersized for his age. 

that his breathing 
The bones were nor- 


It was observed 
was stertorous. 

mal except for very extensive cranial 
changes in the 


and similar 


Kay evidently thought that 


defects 
maxillae. 
the condition was due to a tumor at 
the base of the brain. 

Hand’s third case was in a boy, aged 


4 years, who had had a tumor-like 


swelling removed from the left parietal 


region at the age of 2 years. There 
had been an absence of bone at this 


point, the mass seeming to arise from 
The pathologic report of 


removed was “No gumma, 


the dura. 
the tissue 
no sarcoma, slight degree of inflamma- 
tion, mainly a myxomatous change.” 
Since then other swellings had appear- 
ed and exophthalmos, greater on the 
left side, had developed. In this re- 
Hand that “no polyuria 
has developed as yet.” The 
defects, but 


port stated 
x-ray 
showed marked cranial 
“no involvement of the sella turcica,” 
and “so no symptoms of diabetes in- 
sipidus.”’ 

Grosh and Stifel’s patient, a girl, 
aged 7 years, was weak and did not 
develop from the second year. She 
was markedly underweight and under- 
At 6 years she began having 
trouble teeth with the 


left mastoid, which was opened and 


height. 


with her and 


drained. Her mouth became sore with 
a bullous eruption on the gums, which 
some of 


necessitated the removal of 


the unerupted permanent teeth. Seven 
weeks after the operation on the mas- 
toid she suddenly developed polyuria 


Examination at 7 
the 


years 
teeth 


and thirst. 
showed a bad condition of 
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and gums, extensive cranial defects, 


dwarfism, typical diabetes insipidus 


and unilateral exophthalmos. There 
were similar bony defects of the max- 


left When 


observed three years later, 


illae and lium, she was 


there was 
hardly any increase in her size, no 
obesity and the genitals were normal. 
The left ear was still discharging. The 
cranial defects had increased slightly. 
There was no x-ray evidence of in- 
volvement of the sella turcica. 
Thompson, Keegan and Dunn's pa- 
tient was a pale, poorly nourished boy 
At the age of 7! 


he had a severe attack of measles. 


of 9 years. years, 

Fol- 
lowing this, he was in a weakened con- 
dition and the gums became sore and 
the teeth loosened. Six months after 
the measles, excessive thirst and pol- 
yuria suddenly developed, persisted for 
a few days and then disappeared. At 
this time, soft spots on the right sid 
of the head were observed. A year 
after he had had the measles, polyuria 
The boy 


skin. 


and thirst again appeared. 


was emaciated, with a_ sallow 


There was moderate exophthalmos, 
marked gingivitis and clean and sound 
but loose teeth. The x-ray showed ex 
tensive bony defects of the skull, de 


The 


normal, but 


scribed as “geographical skull.” 


sella turcica appeared 
there were extensive similar defects in 
the maxillae, pelvic bones, upper por- 


The 


body of the fourth lumbar vertebra 


tion of the right femur and ribs. 


\ tentative diagnosis 
This 


patient was under observation about 


was collapsed. 
of multiple myeloma was made. 


eighteen months, during which time he 


grew progressively worse. He_ be 
came pale and emaciated, suffered from 


backache and pain in the left hip and 














Lipoid Cell 


walked with a marked limp, listing for- 
ward to the left. Exophthalmos was 
marked. The entire skull was soft and 


doughy, with only an irregular frame- 


work of supporting bony ridges. The 
gingivitis was severe, and the teeth 


were held by soft investing tissue as 
had ab- 


the chest re- 


the alveolar been 
An 
diffuse 

of 
\s death approached, the 


pre CeSSes 


sorbed. X-ray of 


vealed a increase in density, 


characteristic chronic interstitial 
pulmonitis. 
cough and dyspnea became more trou- 
blesome. The end came suddenly, and 
was attributed to impaired circulation 
incident to intense pulmonary fibrosis. 
\t autopsy, the scalp showed fibrous 
The 


adhesions. inner surface of the 


dura was mottled by dull yellowish 
white tissue, which took Sharlach Kk 
fat stain. ‘The large yellow infundi 
bulum stalk was fibrosed. There was 
involvement of the middle ear and of 
the petrous portion of the mastoid 


The ethmoid cells were obliterated by 


the same tissue growth. The patho- 
logic diagnosis in the case was “exoph- 
ot bones: 


thalmos; decalcification 


fibrosis of the tuber cinerum: slig 


subacute inflammation of the pars 
posterior of the pituitary gland; 
chronic interstitial fibrosis of the 


the heart; 
chronic passive congestion of the liver 


the 


hypertrophy of 


lungs ; 
ind spleen; hypertrophy of kid 
bladder.” 
tologic study, Thompson, Keegan and 
Dunn the 


lammatory, rather than degenerative 


neys and From their his- 


considered condition ‘‘in- 


a primary metabolic (endocrinol 
gic) process.” 
d 4 


years, who had recently had his 


He 


Danzer’s patient was a boy, age 


msils removed. was miserable, 
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having had repeated attacks of sore 
throat. Two months after th opera- 
tion, his mother first noticed soft ten- 
der spots on his head He was pale 
and stoop-shouldered, with exophth 
almos, bad teeth, spongy gums and 
many sott spots on his head He 
complained of thirst and _ polyuria, 
which had evidently developed sud 
det ly a vear atter the soft spots were 


first observe Che x-ray showed ex 
tensive cranial defects and_ similar 
changes 1 the maxillae Danzer 
makes Oo comment regarding the 
bones of the rest of the body and does 

it discuss th etiology 

Kyrklund, under the title ““Thinness 
of the Sku [-xophthalmos, Dystro- 


phia .\diposogenitalis and Diabetes 
Insipidus reports a case His pa 
tient I 1! ved [2 years, Was nor- 
mal p to the age of 2 years, at which 
time she, eveloped a cough, began 
breatl rapidly and became emaci 
t¢ \t } ears she devel yped thirst 

d polyurt: \t the age of 7, she 
suddenly became lat walked | stiffly 
and complained otf pain in the legs 
The skin o the head was so tender 
that she could not stand having her 


hair combed. Growth was noticeably 
retarded, as was mental development 
She was dyspneic Her lips, hands 
and feet were cyanotic She had the 
typical appearance of dystrophia adi- 
posogenitalis Examination showed 
that there were numerous cranial de- 
fects. The long bones were normal. 
The teeth were in a bad condition and 


exophthalmos was present. At autopsy, 


the scalp was adherent to the calvarium 
around the soft areas and when sep- 
arated, vellow  detritus-like material 


cyst-like depres- 


owed out leaving 
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sions. ‘The inner table in these places 
was eroded and the space filled with 
brownish yellow tissue arising from 
the dura. The dura had grown firmly 
to the inner table and showed yellow- 
ish brown, tumor-like thickenings. The 
region of the hypophysis did not show 
macroscopic changes, but there were 
growths in the brain stem behind the 
hypophysis of the same brownish yel- 
low color. There were extensive 
changes in both lungs and pleura. “The 
structure of the lesions, on the whole, 
was similarly formed of connective tis- 
sue cells, part round cells, and some 
the brain 

formed 


spindle cells. Lesions in 


stem contained irregularly 


giant cells. The histological process 
did not simulate tuberculosis.” Kyrk- 
lund considered the “‘condition due to 


a tumor of sarcomatous nature,” and 
believed the 


ondary to the growth in the region of 


“diabetes insipidus sec- 
the hypophysis.” 

Milne’s patient was a quarter-cast 
Maori boy, aged 3 years, who had been 
suffering from three months from loss 
of appetite, polydipsia and polyuria, 
together with exophthalmos, particu- 
larly on the right side. He had an er- 
tensive discrete papular eruption on the 
chest and back, many of the papules 
being surmounted by small oval crusts 
which, in 
and 


of seborrheic appearance, 


certain parts, appeared infected 
erythematous. The child was peevish 
and puny, although of normal mental- 
The skull on x-ray examination 


the 


ity. 


presented many deficiencies in 


cranium. In plates taken g months 


afterwards, the skull defects appeared 


smaller. His last weeks were marked 


by an irregular temperature and 


troublesome bronchitis. Autopsy: On 
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reflecting the scalp, a number of swell- 
ings resembling putty in appearance, 


but of fairly firm consistency, were 


observed. These areas were exten- 


sions, through small perforations in 


the skull, from the dura which was 


extensively infiltrated. The brain was 


normal. A compact yellow” mass 


about the size of a walnut rose up 


out of the sella turcica, displacing the 
eroding or 


hypophysis, but without 


distorting the clinoid processes. An 
other mass projected back from the 
right wing of the sphenoid. It also 
extended to the ethmoid and_ both 


orbits. The histological description of 


this tissue was: “Striking yellow mass 
composed of spindle cells with large 


filled 


with granular yel- 
Scattered throughout 


clear spaces 
low substance. 
the tumor were giant cells with rosette 
nucleus surrounded by a granular zone. 
The 


the same changes. 


nodules from the dura showed 
The entire pituitary 
was invaded by the yellow growth.” 
Milne regarded the condition due to a 
tumor arising in the hypophysis. No 
report was made of the rest of the 
body. 

(Author’s cases recorded in full in 
the Arch. of Int. Med., Nov. 1928). 

My first patient was a boy 5 years 
old, who was normal and healthy unti! 
2 years of age when, following an at 
he did not seem as 


tack of measles, 


well as usual. Six months later 
swelling and tender area appeared o1 
his head, ascribed to a fall. When 3 
years old, another swelling appeared 
Examination at that showed 
poorly nourished boy with numerou 


teeth, 


time 


cranial defects, loose swoll 


and tender gums and marked exopht! 


almos. There were no urinary sym 
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toms. I first saw him eighteen months 
later, because of shortness of breath 
and a difficulty in walking which had 
increased rapidly during the past three 
months. He had the _ bend-over, 
dwarfish, frog-like appearance de- 
scribed by Hand. There was a slight 
purulent discharge from both ears. 
The alveolar arches were swollen and 
tender, and only three very loose teeth 
remained in a swollen tender jaw. His 
skin was not especially dry and he 
did not show any eruption. There was 
a slight yellow tint to the skin. He was 
somewhat cyanotic. Roentgen ray 
examination showed multiple cranial 
defects involving the vortex and base 
of the skull, with very extensive ero- 
sion of both upper and lower jaw 
bones, and a slight defect in the right 
ilium. The urine was negative. Blood 
showed : hemoglobin, 57 per cent; red 
blood cells, 4,150,000; white blood 
cells, 17,350. Differential: polymor- 
phonuclears, 64 per cent; large mono- 
nuclears, 32 per cent; small lympho- 
cytes, 4 per cent. Intradermal tuber- 
culin test was negative. \Wassermann 
reaction negative. The patient grew 
progressively weaker. His death was 
attributed to cardiac failure due to 


‘impaired circulation resulting from 


extensive pulmonary fibrosis. Autopsy 
revealed extreme pallor of the skin 
and marked exophthalmos. When 
the calvarium was exposed there were 
numerous annular defects of the cran- 
ial bones. These defects were filled in 
with a gummy semicaseous, bright 
yellow tissue of rubbery consistency. 
On removal of the skull cap, it was 
found that the tissue could be easily 
pushed out of the defects, leaving rag- 
ged holes in the skull. This tissue ap- 


peared to arise from, and be continu- 
ous with, the dura. The brain was 
edematous, but otherwise normal. The 
base of the skull was covered with 
plaques of the same yellow granu- 
lomatous-like tissue which extended 
forward into both orbits and complete- 
ly surrounded the region of the hy- 
pophysis. In this region there was ex- 
tensive bone destruction. There was a 
marked atrophic process of both mid- 
dle ears, without destruction of bone. 
The heart was markedly enlarged. The 
lungs were voluminous and felt fibrous 
to palpation. They were adherent in 
the posterior lateral aspect, with ad- 
hesions of the same gummy yellow tis- 
sue noted in the granulomas of the 
dura. On section, the whole lung was 
a mass of communicating vesicular 
cavities, varying from the size of a 
pinhead to that of a pea. The septum 
between the cavities was fibrous and 
inelastic. When the ilia were ex- 
posed there was found in the eroded 
area of the right ilium a yellow plaque 
about I cm. in diameter, with a bone 
defect of the same character as seen 
in the skull. A similar yellow plaque 
2 cm. in diameter protruded from the 
periosteum on the right side of the 
body of the first lumbar vertebra. The 
dural plaques consisted of masses of 
lipoid-containing cells of reticulo-en- 
dothelial type resembling xanthoma. 
Throughout were numerous multinu- 
clear giant cells. In the old tissue of 
the dura were numerous small cal- 
careous concretions. In lipoid masses 
were areas of cholesterol crystal for- 
mation, with cholesterol clefts and with 
many multinuclear giant cells. Giant 
cells, evidently foreign body giant 
cells, surrounded the cholesterol crys- 
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tals. These plaques did not suggest 
infectious granuloma but resembled 
xanthoma or masses of cells of the 
xanthoma type, and probably consisted 
of proliferated _ reticulo-endothelial 
cells with cholesterolosis. Fat stain 
showed cells to be loaded with lipoids. 
Chronic bronchopneumonia, with lo- 
calized patches of fibrosis and alternat- 
ing patches of emphysema, was found 
in the lungs. The reticulo-endothelial 
cells around the pulmonary vessels 
showed the same hyperplasia and lipoi- 
dosis seen elsewhere, and projecting 
into the larger bronchi were papillary 
overgrowths of fibroblastic tissue and 
reticulo-endothelial tissue showing 
lipoidosis. The pleura was thickened 
with reticulo-endothelial hyperplasia 
and lipoidosis. The liver presented 
marked passive congestion. The lip- 
oidosis was slight in the liver cells, 
more marked in the periphery of the 
lobules, and there was some atrophy 
of the cells. Many lipoid Kupffer 
cells were found. The lymph nodes 
showed lymphoid exhaustion of the 
germ centers. Proliferation of the re- 
ticulo-endothelium with lipoidosis and 
slight pigmentation was present. The 
proliferation of the reticulo-endothe- 
lium and lipoidosis varied greatly in 
the different nodes, being quite marked 
in some, while others showed them to 
a slight degree. All through the re- 
troperitoneal tissue there were bands 
of the atypical tissue. The bones 
showed atypical marrow. There was 
reticulo-endothelial hyperplasia with 
many multinuclear cells and 
many lipoid cells. Rarefaction of the 
bony trabeculae found. (The 


bone absorption resembled that seen in 
The 


giant 


was 


some cases of osteomalacia. ) 
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muscle fibers of the heart were fairly 
well developed for this age. Little 
lipoidosis of the muscle and no reti- 
culo-endothelial proliferation and no 
lipoidosis in the stroma were found. 
The testes were apparently normal for 
the age. Lipoid cells were not found 
in the testes or epididymis. The kid- 
neys were congested with edema and 
some lipoidosis of the renal epithelium. 
Small concretions of lime salt were 
found in some of the tubules. Prolif- 
eration of the reticulo-endothelium and 
lipoidosis were not found. Sections 
from the brain did not show any path- 


ologic change except slight edema. 
The thyroid gland showed a col- 
loid content normal for this age, 


with undeveloped adenomatous tissue. 
Throughout the gland, there were a 
number of sharply circumscribed areas 
of proliferation of the stroma having 
an epithelial appearance in the center, 
with some lipoidosis. The suprarenals 
showed hypoplasia which was especial- 
ly marked in the medulla. Moderate 
lipoidosis of the cortical cells was pres- 
ent. In the perisuprarenal tissue there 
were small areas of proliferating reti- 
culo-endothelium. The large epith- 
elioid cells showed more lipoidosis and 
some pigmentation, thus resembling 
xanthoma cells. In one section in the 


medulla were small areas of proliferat- 


ing reticulo-endothelial cells with 
lymphocytic infiltration. The pineal 


gland was edematous and congested. 
Lime salt deposits or lipoid cells were 
not present. 
The clinical 
branous bone defects, exophthalmos 
and dwarfism—Christian’s syndrome. 


diagnosis was mem- 


Generalized xanthomatosis of a viscer- 


al type was found. The condition was 
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regarded as a particular juvenile form 
of lipoid cells hyperplasia of the re- 
ticulo-endothelial system. 

My second patient was a boy, 3 
years and 11 months old, who devel- 
oped normally during the first year. 
When he was slightly under 2 years, 
he became irritable, complained of a 
sore mouth, began to ask for water 
frequently and pass large amounts of 
urine. The soreness of the mouth 
grew worse and several of the back 
molar teeth loosened and came out. 
The symptoms of thirst and polyuria 
He was treated in the 
months. 


were variable. 
Children’s Hospital 
During this time bone defects were 
discovered in the skull. There was 
also involvement of the fifth rib and 
an area of decreased density in the 
right ilium. There was some unex- 
plained irregularity in the tempera- 
ture and his weight fluctuated con- 
siderably. When I first saw him 14 
months later, his appetite and diges- 
tion were good. He complained of 
only moderate thirst and passed from 
6 to 8 quarts of urine in 24 hours. 
His mother first noticed, at this time, 
that he had not grown. Examination 
showed bone defects of the cranium, 
slight exophthalmos of the left eye, 
swollen and tender gums. All the 
molar teeth in both upper and lower 
jaw were loose. The teeth, themselves, 
Roentgen 


several 


were in a good condition. 
ray examination revealed marked ex- 


tension of the bone erosion in the 


skull bones and maxillae and changes 
in the 5th rib. This patient has been 
under observation for nearly 3 years. 
He appears well, has a good color, his 
polydipsia and polyuria cause little dis- 
turbance; more surprising, the bone 
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defects cannot be felt on palpation and 
he made a fair growth during the time 
he was under treatment. The roentgen 
ray examination shows almost com- 
plete closing in of the bone defects. 


The clinical diagnosis was Chris- 
tian’s syndrome of membranous bone 
defects, exophthalmos and diabetes 
insipidus. The condition was regarded 
as generalized xanthomatosis, a juve- 
nile form of lipoid cell hyperplasia of 
the reticulo-endothelial system. 

Griffith’s patient, a much undersized 
boy of 9 years, had been healthy and 
normal up to 2 years. At the age of 
2% years, he had pertussis. At 3 
years he had a temporary enlargement 
of the abdomen and “yellowness.” 
Growth was evidently retarded from 
this time. At 8 years he had another 
attack of jaundice and swellings on 
the head following contusion, and an 
eruption appeared all over the body. 
The child was undernourished and un- 
derdeveloped, with extensive cutaneous 
xanthoma eruption, evident exophth- 
almos, marked irregularities of the 
teeth, defects in the skull and typical 
diabetes insipidus. The liver was felt 
3 cm. below the costal margin, the 
spleen felt 4 cm. below the costal mar- 
gin. The post mortem study of this 
case was made by Weidman and Free- 
man. The liver was enlarged, slaty 
green and had the appearance of hyper- 
trophic biliary cirrhosis. There was 
extensive lipoidosis and fibrosis. The 
lungs showed the same changes with 
more fibrosis and localized areas of 
round cells and some lipoidosis. The 
cut section of the lungs showed marked 
fibrosis together with emphysema, yel- 
low mottling could be made out on the 


cut surfaces. The peribronchial lymph 
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nodes showed varying amounts of 
lipoidosis, fibrosis and round cell in- 
filtration. The pituitary was large, 
firm and bright yellow. In the brain 
tissue, in this region, there was yel- 
lowish lipoid infiltration. This ap- 
peared to extend from the meninges 
inward. The posterior lobe of the 
pituitary was completely fibrosed, with 
some lipoidosis; the anterior lobe was 
found normal. The pineal gland was 
involved. In the brain, it was thought 
that the lipoidosis concerned the glia 
cells. The authors state that many 
of the organs reflected the general 
sclerosing effect of a person dying of 
senility. There were fibrous nodules, 
also, on the margin of the mitral and 


tricuspid valves. The spleen was very 


large and slightly fibrosed. The kid- 
neys showed passive congestion. 


Suprarenals were small, thin, flat, and 
reduced in lipoid content. The pan- 
creas was hypertrophic. Weidman and 
Freeman regarded the condition as a 
general systemic chronic inflammatory 
process, resulting either from a meta- 
bolic dyscrasia, producing abnormal 
metabolites or a low grade infection 
similar to tuberculosis and syphilis. 


Berkheiser reported a case under the 
title “Multiple Myeloma of Children,” 
which appears to belong in the group 
I am describing. Berkheiser’s patient 
was a girl, aged 3% years. She had 
had a normal first year, except for a 
mild attack of measles at 9 months. 
Then she developed a severe eczema 
about the head, which spread to the 
body. Exophthalmos was first observ- 
ed when she was 16 months old. 
Later she complained of pain in the 
right leg, hip and arm, and had dif- 


ficulty in walking. She was irritable, 
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had a slight elevation of temperature 
and gave a history of bed wetting. Ex- 
amination showed an undernourished, 
undersized child, with marked exoph- 
thalmos and eczema of the scalp. The 
cervical, axillary and inguinal glands 
were pea to marble size. The liver and 
spleen were palpable. There was ten- 
derness over the right inguinal region 
and posterior to the upper end of the 
femur. The x-ray revealed extensive 
bony defects of the cranium, the pelvis, 
the upper portion of the right femur 
and the lower portion of the left 
humerus. Blood: hemoglobin, 44 per 
cent; red blood cells, 3,500,000; white 
blood cells, 7,000. Wassermann re- 
action negative. negative. 
Biopsy was taken from the skull and 
right humerus. Tissue reddish 
in its peripheral portion, but yellowish 
i portion, it had 


Urine 

was 
in its inner where 
broken down and formed a cyst. Micro- 
scopic examination of the soft tissue 
showed many spherical reticular cells 
and spindle shaped fibroblasts, many 
giant cells of foreign body type. In 
the part away from the periphery were 
numerous large vacuolated cells, many 
of them mononuclear but also many 
of them polynuclear, typical xanthoma 
filled with 
myelocytes 


cells. The mass was also 
blood cells, myeloblasts, 
and eosinophiles, blood vessels were 
numerous. Sections from the skull 
showed similar changes. Berkheiser’s 
diagnosis in this case was xanthomye- 
lomata. 

Schultz, Wermbter and Puhl’s pa- 
tient was an undersized, poorly nour- 
ished girl, 2% years of age. She had 
a normal birth and was breast fed 
She had swollen glands and eczema 
at 9 months, regarded as scrofula. Her 
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weight varied greatly, at no time was 
it normal. When 2 years of age, fol- 
lowing measles, she complained of pain 
in the left temporal region and neck. 
A yellow swelling appeared on the 
forehead which was opened and drain- 
ed. It healed slowly with the forma- 
tion of a yellow crust. Examination 
at 2% years showed an emaciated 
child, small for her age, with a pale, 
straw yellow colored skin. There were 
extensive bone defects of the skull in- 
volving, especially, the temporal reg- 
ion, a surprising exophthalmos and 
enlargement of the cervical glands. 
Her spleen, the size of a hand, pro- 
truded to the level of the umbilicus and 
the liver was also markedly enlarged. 
The urine was negative, but the blood 
showed an extreme degree of anemia 
—a picture of anemia pseudoleukemia 
infantum. Blood: 5-20-23. Hemog- 
lobin, (Sahli) 26 per cent; red blood 
cells, 1,210,000; white blood cells, 6,- 
goo. Differential: | polymorphonu- 
clears, 67 per cent; large mononu- 
clears, 4% ; small lymphocytes, 26% ; 
myelocytes, 1%; basophiles, 1%. 6- 
6-23. Hemoglobin (Sahli), 17 per 
cent; red blood cells, 1,250,000; white 
blood cells, 9,100. Differential: poly- 
morphonuclears, 58 per cent; large 
mononuclears, 5 per cent; small lym- 
phocytes, 28 per cent; eosinophiles, .5 
per cent. Poikilocytosis, anisocytosis, 
polychromatophilia, 8 normoblasts and 
megaloblasts in a count of 200 leuko- 
cytes. 6-14-23. Hemoglobin (Sahli), 
14 per cent; red blood cells, 980,000; 
white blood cells, 17,800. Differential ; 
polymorphonuclears, 50 per cent; 


large mononuclears, 7 per cent; small 
lymphocytes, 36 per cent ; young forms, 
6 per cent. High grade poikilocytosis, 
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anisocytosis, polychromatophilia, 21 
normoblasts in a count of 100 leuko- 
cytes. Autopsy showed the following: 
bone defects of the skull in the frontal 
and occipital region and very exten- 
sive at the base of the skull. A large 
part of the orbits were transformed 
into hard fibrous pigmented tissue. The 
pia mater was thickened. Brain nor- 
mal. Lungs unusually firm showing 
grayish yellow nodules. Bronchial and 
tracheal lymph nodes enlarged. Spleen 
very large with thickened fibrous cap- 
sule. On section, there were many 
corn size, whitish nodules and some 1n- 
farct-like lesions near the surface. 
Pancreas usual size and firm. Liver 
very large, pale brown, with many 
scattered grayish nodules like those 
in the spleen. Peyer’s patches swol- 
In many parts of the skeleton ir- 
white areas were 
found in the spongiosa. Schultz, 
Wermbter and Puhl considered the 
condition a disease of the reticulo-en- 
dothelial system and supposed an in- 
fection of unknown type to be respon- 
sible. 


len. 
regular yellowish 


Herzenberg’s patient was a girl, aged 
5 years, who had always been normal 
and had had no illnesses, with the ex- 
ception of measles and pertussis, up to 
3 years and 10 months, when she de- 
veloped a diabetes insipidus, which 
receded in the course of a year. 
she began to have fever, pains in the 
head, arms, ribs and legs, and devel- 
oped a high degree of anemia. Blood: 
1-16-26. Hemoglobin, 70 per cent; 
red blood cells, 4,760,000; white blood 
8,800; lymphocytes, 62.5 per 
cent. 1-11-27. Hemoglobin, 29 per 
cent; red blood cells, 3,585,500; white 
blood cells, 11,900; lymphocytes 50 


Later 


cells, 
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per cent. 12-19-27. Hemoglobin, 9 
per cent; red blood cells, 1,030,000; 
white blood cells, 10,000; lymphocytes, 
45 per cent. Platelet count, 22,660. 5 
normoblasts in a count of 200 leuco- 
cytes, poikilocytosis, anisocytosis, and 
polychromatophilia. 1-7-28. Hemo- 
globin, 7.8 per cent; red blood cells, 
740,000; white blood cells, 11,000; 
lymphocytes, 71 per cent. Many nor- 
moblasts and megaloblasts. A papulous 
skin eruption appeared on various 
parts of the body. The superficial 
lymph nodes were enlarged, and dur- 
ing observation, the liver and spleen 
became palpable. She was very irri- 
table, the itchy papulo-pustular erup- 
tion increased, there was edema of the 
face, hands and feet, the temperature 
fluctuated. Autopsy revealed a well 
built, but emaciated child, with a pale, 
slightly yellow skin and an extensive 
roseola, papular exanthem of the face 
and trunk. On the forehead were 
greenish yellow purulent crusts. The 
cervical, axillary and inguinal lymph 


nodes were enlarged and on _ section 
yellowish red. The surface of the 


cranium was covered with small light 
yellow spots giving a mottled appear- 
ance. There were numerous bone ero- 
sions, in some places, limited to the 
lamina externa, and in other extend- 
ing through the diploé and lamina in- 
terna, or, limited to the lamina interna. 
These defects were filled with yellow 
to dark yellow masses of a soft rub- 
bery consistency. There were larger 
areas of bone destruction at the base 
of the skull. In both fossae were yel- 
lowish red masses. Similar 
spread over healthy bone, surrounded 
the thickened infundibulum and ex- 


tended into the sphenoidal and eth- 


masses 
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moidal sinuses. There was no extension 
into the orbits and no bone erosion 
about the orbits. The 

were filled with a yellow 
terial. On both the inner and outer 
surfaces of the dura were deep yellow 
circumscribed map-like deposits, which, 
tumor- 
there, 


middle ears 


viscid ma- 


in some places, thickened to 

like proportions. Here and 
especially on the inner surface, these 
masses appeared to have a fine hemor- 
rhagic covering. In place of the thy- 
mus, there was a dark yellow tumor 
mass containing fat-like tissue. The 
heart muscle was fatty spotted. In the 
aorta there were yellow plaques. In 
the tonsils there were hazel-nut sized 
yellow masses. The _ gastric mucosa 
was yellowish with lighter spots. Liver 
slightly enlarged. Under the 
and on section, near the surface, many 
dark yellow red bordered nodules were 
visible. The suprarenals were of nor- 
mal size, the cortex thin and dark yel- 


serosa 


low. 
larged and on section there were many 
formed 


The spleen was somewhat en- 


irregularly 
In the inner part 


grayish yellow, 

lentil sized areas. 
of the pulp there was a group of yel- 
lowish gray areas the f 
cherry cluster. Some of the intraab- 
dominal and periportal lymph nodes 
were enlarged to hazel-nut size. Those 


size of a 


in the mesentery were yellow to yel- 
lowish red on section. The bone mar- 
row of the ribs and sternum was dark 
red, that of the vertebra was dark red 
with a yellowish ground. There were 
grayish yellow spots in the marrow, 
especially in the long bones. Anatomi- 
cal diagnosis: Niemann-Pick’s disease. 
Splenohepatomegaly. Lipoid cell hy- 
perplasia of the intraabdominal organs 


extra and intrathoracic lymph nodes. 
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Lipoid cell infiltration of the dura 
mater and skull bones. Hemorrhagic 
diathesis. Anemia. Histological find- 
ings: Lipoid cell infiltration of the 
skull bones and dura mater. Lipoid 
cell hyperplasia of all the various in- 
fected organs, principally of the skele- 
which macro- 

Pro- 


ton and other 
scopically appeared unchanged. 
nounced fibrous change in lipoid-con- 


organs, 


taining tissues in the spleen, and espe- 
cially the femur skull 
(Herzenberg considered her case as 


and bones. 
representing a skeletal form of Nie- 
mann-Pick disease ). 


GENERAL CONSIDERATION 


Clinical and Symptomological. The 
seventeen cases I have cited as repre- 
senting Christian’s syndrome were in 
young children. Eight of the patients 
were girls and nine were boys. 

The family histories, in my original 
group, as far as they were known, did 
not show any unusual features, with 
the exception of my own second case, 
in which a brother had hypercholes- 
terinemia and chronic valvular disease 
without a rheumatic history, and the 
mother had hypercholesterinemia and 
a sallow complexion. But Herzen- 
berg in her recent paper, gives an ac- 
count of a sister of her patient who 
had a bronzing of the skin, xanthoma 
eruption, palpable liver and spleen, and 
bone defects. 

The obstetrical histories were nor- 
mal and the births uneventful with one 


exception. 


In eleven instances the first mani- 
festations of the disease were during 
the second year of life, with two in 
the third year, one in the fourth year, 
two in the sixth year and one in the 
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seventh. Without exception, there was 
good health and normal development 
up to the time of the which 
usually occurred, following one of the 


onset 


common contagious diseases—measles, 
whooping cough or 
fever. In the course of a few months 
there was increased irritability, and 
then either polydipsia and polyuria de- 


mumps, scarlet 


veloped, the gums became swollen and 
teeth loose, the eyes became promi- 
nent or there was a discharging ear 
which did not respond to treatment. 
The progress of the disease was 
slow at first with remissions, and in 
milder cases there was very little dis- 
comfort, except from thirst and sore 
gums. As the disease progressed, how- 
ever, there was increasing irritability, 
sometimes a low grade unexplained 
temperature, as well as pain and ten- 
derness in the head, and less often, 
in the neck, chest, arms and_ legs. 
Examination showed the pain to be re- 
lated to striking bone defects which 
occurred, particularly, in the flat bones 
of the skull. The ray re- 
vealed similar, though less extensive, 
defects in the maxillae, and the flat 
bones of the pelvis, rarely the scapulae, 
Sometimes, the 


roentgen 


vertebrae and ribs. 
long bones—femur and humerus—had 
the same bone deficiencies. These 
areas of bone rarefaction appeared to 
increase rapidly during the active stage 
of the disease, but when the condition 
was inactive, there was an arrest, or, 
in cases that improved, there was, in 
the roentgen ray picture, the appear- 
ance of a receding of the bone defects. 

In the same way the diabetes insipi- 
dus sometimes developed suddenly, 
then gradually subsided or stopped, to 


appear again later, and the exophthal- 
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mos varied in degree. In none of the 
cases was there any evidence of in- 
creased intracranial pressure. 

For a long time the nutrition was 
good. Frequently, there was a lemon 
yellow tint to the skin, sometimes mis- 
taken for jaundice, and a typical xan- 
thoma eruption of the rapidly develop- 
ing type appeared. The lesions were 
usually small, scattered irregularly 
over the face and trunk, papular, with 
red borders and a yellow center, giv- 
ing a pustular appearance like the le- 
sions in xanthoma diabeticorum or the 
rapidly developing congenital type of 
xanthoma. 

Griffith’s patient had larger skin le- 
sions, more symmetrically arranged, 
typical of xanthoma multiplex. It is 
also of interest that Schiller and 
Kyrklund described fatty tumors, and 
Griffith’s patient had larger lesions in 
association with the skin lesions which 
were probably xanthomyelomata of 
the tendon sheaths. 

In the severer cases, as the disease 
progressed, it was observed that these 
children did not grow in a normal 
manner. ‘They became stunted and 
emaciated. As a result of the bone 
defects, deformities arose, and walk- 
ing became difficult. The spleen, liver 
and superficial lymph glands were en- 
larged. Anemia developed to an ex- 
treme degree, or there was increasing 
dyspnea and cyanosis. Death resulted 
in this severer form in from 2 to 4 
years. 

The milder cases progressed more 
slowly. A marked dwarfism became 
apparent and in two instances, (Schiil- 
ler’s and Kyrklund’s patients), in 
which the affection had extended be- 
yond the seventh year, a typical dys- 
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trophia adiposogenitalis developed. In 
one case, (Pusey and Johnstone’s), ob- 
structive growth appeared in the lar- 
ynx and finally, following intubation 
and later tracheotomy, death resulted 
from intercurrent infection, at the age 
of 18 years. 


Laboratory findings and special ex- 
aminations. The urine was normal, 
except for the variations that usually 
occur in diabetes insipidus. 

The blood changes were fairly def- 
inite. In the early stage of the dis- 
ease there was only a slight degree of 
anemia with a moderate increase in 
leukocytes, this increase sometimes be- 
ing due to a large mononuclear excess. 
In the advanced stage of the disease 
a severe rapidly progressive anemia 
often developed. The hemoglobin and 
erythrocytes sank rapidly to the lowest 
level. There was a moderate white 
cell increase in lymphocytes, poikilocy- 
tosis, anisocytosis, polychromatophilia 
and many normoblasts and megalo- 
blasts. The blood chemistry tests were 
all normal, except for an increase in 
total 
fats, in several of the cases examined. 
Blood and spinal fluid Wassermann 
and tuberculin tests were always nega- 


blood cholesterol, lecithin and 


tive. 


The 


bone 


Anatomical and histological. 
autopsy examinations revealed 
defects preponderating in the skull, but 
occurring in all parts of the skeleton, 
and yellow to dark yellow, sometimes 
brown, rubbery tissue masses arising 
from the dura, periosteum, pleura and 
peritoneum. ‘These masses were usu- 
ally only slightly raised, but sometimes 
they assumed tumor-like proportions. 


In the cranial cavity where this proc- 
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ess most marked, the tissue 
growth often surrounded, and ap- 
peared to raise the hypophysis up out 
of the sella turcica; it also extended 
forward into the orbits, nasal sinuses 
and middle ear and filled in the 
bone deficiencies. In Herzenberg’s case 
these masses appeared to arise from 
both the inner and outer surfaces of 
the dura and calvarium, but in most 
instances they were found only on the 
outside of the dura, and also arising 
from the periosteum, pleura and peri- 
toneum. In the older and more ad- 
vanced lesions these rubbery, yellow 
masses were changed to firm, fibrous, 
pigmented tissue resembling scar tis- 
sue. In places there were cyst-like 
formations associated with this growth. 
Many of the organs had the same 
yellow color. The bone marrow of the 
long bones, as well as of the flat bones, 
usually showed changes. Sometimes 
there was only a darker yellowish tint- 
ing, or, there was a grayish to yellow 
spotting, pin point to barley grain in 
size. The bone trabeculae were eroded, 
and in places the erosion extended 
through the bone, causing large irreg- 
ular bone defects. In some instances, 
the hypophysis and neighboring re- 
gions of the brain showed the same 
yellow change. In one case, the hy- 
pophysis was entirely sclerosed. The 
change also occurred extensively in 
the pleural and abdominal cavities. In 
both locations there were swollen, yel- 
low tinted lymph nodes, and about the 
hilus of the spleen, liver and kidneys 
large yellow masses, of the same ap- 
pearance, occurred. Frequently, the 
lungs were unusually firm and showed 


was 


yellow spotting and extensive fibrosis. 
When the spleen and liver were en- 
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larged they showed the same change 
in color and irregular grayish white 
to yellow accumulations, sometimes 
cherry size, appeared. Occasionally, 
the thymus was entirely replaced by 
such fatty masses. Yellow masses also 
occurred in the esophagus, 
stomach walls and Peyer’s patches. 
The pancreas was either increased in 
size or unusually small and fibrosed. 
The suprarenals frequently 
smaller than normal with a decrease 
in lipoid content. Yellow plaques ap- 
peared in the large vessels and on the 
heart valves. The heart muscle was 
sometimes yellow spotted. The older 
lesions in the organs showed the same 
fibrous change, as in the advanced le- 
This 
was particularly so in the lungs. The 
lesions in the skin also showed the 
same yellow appearance, and some- 
times fibrotic changes, as seen in the 
inner organs. 


tonsils, 


were 


sions, at the base of the brain. 


The histological examination showed 
many lipoid-containing cells in the ear- 
ly rapidly developing lesions, and li- 
poid cell hyperplasia of all the infected 
organs. Luipoid cell infiltration of the 
skull bones and dura, and lipoid cell 
hyperplasia were also found in organs 
which macroscopically appeared nor- 
mal. There was a pronounced fibrous 
change in the lipoid-containing tissues 
in the older plaques and tumor-like 
masses, as well as in the organs— 
lungs, liver, spleen, lymph nodes, bone 
all 


secretion, the skin lesions and parts of 


marrow, the glands of internal 


the central nervous system. 


Microchemical and chemical anal- 


ysis showed these cells to contain var- 


ious lipoids—phosphatid lipoid, chales- 
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terol and its ester and neutral fats, 
in varying proportions and amounts. 

All the organs participated in this 
change, if only to a slight degree, the 
preponderance of change being in the 
skeletal system, but the severity of 
the involvement of the different or- 
gans varied in each individual case 
and was not as Herzenberg indicates 
special to the spleen and liver, for in 
several instances, the lungs showed the 
most advanced change and the spleen 
and liver were only slightly affected. 

These changes occurred in the re- 
ticulo-endothelial cells of the various 
tissues and organs involved, and in the 
advanced extended over 
into the parenchyma of certain organs, 
especially of the lung, liver, spleen, 
kidneys and nervous system. 


stages even 


SUMMARY 


This syndrome presents such a def- 
inite clinical and anatomical picture 
that it seems justifiable to regard these 
cases as all representing the same con- 
dition. 

The outstanding 
are: the very extensive large irregular, 
sharply outlined defects in the bones 
of the skull with similar, though small- 
er and less numerous, defects in other 
bones ; the frequent occurrence of dia- 
betes insipidus, exophthalmos and per- 
the color 


clinical features 


sistently discharging ears; 
of the skin; a characteristic skin erup- 
tion; sometimes, enlargement of the 
spleen, liver and lymph glands; a 
severe progressive anemia or bronchial 
symptoms with cyanosis and dyspnea; 
a retarded growth and the occurrence 
of dystrophia adiposis genitalis. 

The anatomical findings which ex- 
plain the symptoms are: yellow to yel- 
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lowish brown growths arising from 
the dura, periosteum, pleura and peri- 
toneum, at times assuming tumor-like 
proportions ; a more diffuse process of 
the same appearance involving many 
organs—lungs, spleen, liver, lymph 
nodes, glands of internal secretion, and 
parts of the central nervous system 
and skin; lesions composed of darkly 
staining nuclei, of reticulo-endothelial 
origin; frequently, true foreign body 
giant cells with non-foamy proto- 
plasm; the presence of various lipoids 
in the foamy cells; fibrous change in 
the older lesions with almost complete 
absence of foamy cells; round cell and 
eosinophile infiltration and other dif- 
ferences depending on the location of 
the lesions; rarely necrosis and cyst 
formation. 


ETIOLOGY AND PATHOGENESIS 


We are dealing with a slowly pro- 
gressive, general disease, showing fa- 
milial tendencies, which has periods of 
remission, but eventually overwhelms 
the vital organs and brings on death, 
although sometimes, its course is 
shortened by an intercurrent affection. 

Various theories have been advanced 
as to the etiology of this syndrome. 
Pituitary dysfunction was first sug- 
gested because of the retardation in 
growth and the frequent occurrence of 
One of the most 
in this group of 


diabetes insipidus. 
interesting features 
cases is the constant and extensive in- 
volvement of all the ductless glands. 
Naturally, the striking symptom of 
bone defects has attracted attention, 
a variety of conditions 
a certain 


suggesting 
causing bone erosion. In 
stage, this condition might be mistaken 
for syphilis with its enlargement of 
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the spleen, liver and lymph glands, but 
the bone defects are much more ex- 
tensive and do not resemble the break- 
ing down of a gumma with its result- 
ing scar formation. Also, the many 
blood tests have been negative for lues 
and the lesions have not shown sug- 
gestive pathology. 

Sone destruction in this syndrome 
appears to arise from hyperplastic 
areas within the bone marrow, first 
invading the bone trabeculae and then 
extending through to the outside. In 
the skull this may involve either the 
inner or outer table or include both 
tables, producing the large defects. 
The roentgen ray picture also gives 
this impression. The plaques arising 
from the dura and periosteum may 
or may not take part in this change, 
but in their growth extend to fill in 
the space formed by the erosion. As 
the hyperplastic masses in the bone 
marrow frequently contain many true 
foreign body giant celis, in my previ- 
ous paper I suggested that they might 
be the cause of the bone erosion. 

Tuberculosis might be suspected 
from the occurrence of bone changes 
and the anatomical appearance of the 
lesions, but tuberculin skin tests have 
always been negative and in only one 
instance was there any family history 
of tuberculosis. The lesions may show 
certain resemblances to those of tuber- 
culosis, but they never contain Langer- 
han’s cells, being accumulations of 
hyperplastic cells filled with lipoids 
and foreign body giant cells. I might 
Say, parenthetically, that my concep- 
tion of this disease is such that either 
tuberculosis, syphilis or a metastatic 
tumor might be complicated by this 


change. 
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In the majority of instances, the 
cases in this syndrome were regarded 
as some form of malignant tumor 
eroding bone—either sarcoma or mul- 
tiple myeloma. In such conditions, 
the bone erosions are, frequently, quite 
as extensive, but the individual lesions 
are smaller and not so irregular in 
shape, and the pathology is entirely 
different. 

in the rare cases of leukemia which 
sometimes are complicated by bone 
changes, this change is not nearly as 
extensive and the blood gives a differ- 
ent picture. 

Occasionally, because of the massive 
lesions, an infectious etiology of some 
unknown form has been thought to be 
the probable cause of the disease. 
Schultz, Wermbter and Puhl, in their 
carefully studied case, considered the 
process a granuloma of a specific in- 
partly, because of the 
fibrosis, and the 
presence of eosinophile leukocytes in 
the lesions. They believed that they 
were dealing with a hyperplasia of the 
‘eticulo-endothelial apparatus and that 
a chronic infection was responsible for 
the marked hyperplasia. But the ex- 
tent and distribution of 
would seem to indicate that this is not 
an inflammatory hyperplasia. Further- 


flammation, 


areas of necrosis, 


the lesions 


more, the extensive fibrosis, the rare 
areas of necrosis, the cyst formation, 
the round cell and eosinophile infiltra- 
tion were only found in the older le- 
sions and occurred in the course of 
their evolution, as secondary changes. 

Usually, the massive portion of this 
infiltration arising from the areolar 
tissue, particularly the nodular lesions, 
have been separated as different from 
the diffuse process in the organs and 
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various explanations have been given 
for their occurrence. They have been 
regarded as tumors of the connective 
tissue secondarily infiltrated with li- 
poids; as special tumors developing 
from xanthoma cells; as granulomas 
developing from an inflammation of 
undetermined nature which had pro- 
voked a local fixation of the excess 
lipoids circulating in the blood; or, as 
granulomas that had become xanthe- 
lasmic as the result of a degenerative 
process which had liberated the con- 
stitutional lipoid locally. In my recent 
paper in the “Archives of Internal 
Medicine,” I reviewed the literature 
and presented reasons for regarding 
this group of cases as a form of mass- 
ive xanthomatosis, as it frequently 
occurs in early childhood. This condi- 
tion representing lipoid cell hyperplas- 
ia of the reticulo-endothelial system 
and the pathologic change, diffuse and 
nodular, being the manifestation of a 
primary disturbance of the lipoid 
metabolism. 

Local liberation of lipoid may cause 
the formation of cholesterin granu- 
lomas. Various inflammatory and sup- 
purative processes, as well as mesen- 
chymal tumors, can be complicated by 
lipoid infiltration. Because of the ex- 
tent and similarity of the lesions found 
in Christian’s syndrome, I regarded 
them all, both diffuse and nodular, as 
part of the same pathological condi- 
tion. Trauma, toxic and infectious 
irritation may determine the localiza- 
tion, but these lesions are all manifes- 
tations of a primary disturbance in 
lipoid metabolism. 

We are dealing with a pathological 
change, particularly involving the re- 
ticulo-endothelial system and resulting 
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from abnormal or excess lipoids cir- 
culating in the body fluids, as is shown 
by vital staining and experimentation 
in the cholesterol feeding of animals. 
First of all, there is observed an in- 
crease of lipoids in the blood, then an 
infiltration of the tissues takes place. 
According to this hypothesis, the re- 
ticulo-endothelial system plays only a 
passive role. Infiltration 
cause the lipoids in the body fluids 
exceed a certain level. 

There is nothing unusual about the 
topography of this disuse, all parts of 
the reticulo-endothelial system parti- 
cipate. Infiltration occurs in the retic- 
ular cells of certain organs and endo- 
thelial cells of blood and lymph vessels 
generally, and finally, extends over 
into the parenchymal cells of certain 
organs. 

In rapid development the infiltration 
is diffuse. In slow development the 
change is more localized, assuming at 
times a tumor-like appearance. In the 
course of time, there is fibrosis, oc- 
casionally necrosis and cyst formation 
which mask the original picture. 


occurs be- 


chemical 
In Chris- 


and 


In the same manner the 
content of the cells varies. 
tian’s syndrome, microchemical 
chemical analysis shows these cells t: 
contain cholesterol esters, phosphatid 
lipoid and neutral fats in varying pro- 
portions and amounts. 

There has been a great deal of dis- 
cussion as to why lipoids accumulate 
in the body fluids. Abnormal congen- 
ital predisposition has usually been 
ascribed to the infantile type of this 
disease, but this is not sufficient expla- 
nation. That disturbance of excretion 
may play a part seems probable. 
Herzenberg thought liver dysfunction 
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important in her case. It would seem 
that, superimposed upon a constitu- 
tional anomaly of lipoid metabolism, a 
disturbance of liver function and also 
of the lungs, which Aschoff regards as 
excretory organs for fats and lipoids, 
causes an excessive accumulation of 
lipoids in the body fluids accounting 
for the massive storage of lipoids ob- 
served in Christian’s syndrome. 

A certain number of lipoids are nor- 
mal body constituents. They appear 
in the body physiologically and become 
more apparent in the retrogressive 
changes of old age. Kawamura says 
that they easily pass the normal point 
and become pathogenic. 

This view, based on animal experi- 
mentation, has not been entirely ac- 
cepted, because the experiments were 
done on herbivorous animals unaccus- 
tomed to fats and lipoids, but recently, 
Kawamura and Yuasa have confirmed 
the observations in omnivorae, and for 
that reason Yuasa believes that there 
is no longer any reason for not apply- 
ing the experimental evidence to man. 


The Conditions that Should be Re- 
garded as Primary Lipoid Cell Hyper- 
plasias of the Reticulo-endothelium. 
Ludwig Pick, to whom we are indebt- 
ed for the foundation work in this 
study, separates, in his writings, the 
different lipoid cell hyperplasias of the 
reticulo-endothelial system, although 
in describing the form of the disease 
which occurs most frequently in in- 
fancy, he says that protracted type 
of this metabolic affection seems prob- 
able. In my paper in the “Archives 
of Internal Medicine,” I expressed the 
opinion that Christian’s syndrome rep- 
resented a form of this disease which 
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permitted bringing the different lipoid 
cell hyperplasias all into closer unity. 
At the same time, Herzenberg’s report 
appeared describing a case of Chris- 
tian’s syndrome under the title “Die 
Skelettform der Niemann-Pickschen 
Krankheit,’’ partly confirming this 
opinion and presenting for the first 
time evidence of the familial character 
of this syndrome, and there seems to 
be sufficient ground in the literature 
on xanthoma to consider most of the 
lipoid cell hyperplasias as a single dis- 
ease, resulting from a primary consti- 
tutional, sometimes, familial deviation 
of lipoid metabolism. 

The clinical conditions which can be 
bought together as lipoid cell hyper- 
plasias, the result of a primary dis- 
turbance and of lipoid metabolism are: 
Niemann’s disease, the rapidly devel- 
oping syndrome of splenohepatomeg- 
aly occurring in infancy; Christian’s 
syndrome, the characteristic skeletal 
form most often observed in early 
childhood; and Xanthoma in all the 
various forms described, for the most 
part, in the dermatological literature. 
These last will require further study 
from this point of view, to be prop- 
erly brought into the grouping. Some 
of them will be found to be mild 
forms in the two preceding groups, 
and others will represent the adult 
types of this disease. There are tran- 
sition cases from Niemann-Pick’s syn- 
drome to Christian’s syndrome and on 
to the adult forms of xanthomatosis 
reported in the literature. (Fahr and 
Stamm, Oppenheimer and Fishberg, 
and others mentioned in my previous 
paper). In regard to the cases of 
xanthoma associated with icterus and 


diseases of the liver, and certain kid- 
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ney affections, these symptoms are sec- 
ondary to the lipoid cell hyperplasia 
and also represent the manifestations 
of a primary disturbance in lipoid 
metabolism. The cases showing gly- 
cosuria and diabetes mellitus fall into 
the same grouping, only modified by 
a disturbance of carbohydrate meta- 
bolism, but it may be that the disturb- 
ance in carbohydrate metabolism in 
such cases, results from the lipoid cell 
hyperplasia, at least that the patholog- 
ical change comes from a primary dis- 
turbance in lipoid metabolism. 

As for Gaucher’s disease, according 
to Ludwig Pick, it also represents a 
constitutional familial affection result- 
ing from a primary disturbance of li- 
poid metabolism, but showing certain 
definite variations. In Gaucher’s dis- 
ease a complex lipoid, principally a 
sphingogalactocide-kerasin, is stored 
in the reticulum cells of the lymph- 
hemopoietic system, but limited to the 
spleen, liver, lymph nodes and bone 
marrow. In Niemann-Pick’s syndrome 
the lipoid, especially a phosphatid, is 
stored in all parts of the lymph-hemo- 
poietic system and no organ or tissues 
are immune to the deposits. As a 
result, the organs in Gaucher’s con- 
tain large cells filled with a fibrillar 
resisting staining, quite 
vacuolated 


protoplasm, 
different from the large 
foamy cells in Niemann-Pick’s syn- 
drome. 

In Christian’s syndrome, the foamy 
cells contain phosphatids, but more 
cholesterol, anisotropic bodies and neu- 
tral fats, while in adult manifesta- 
tions, usually cholesterin esters and 
anisotropic bodies, and sometimes, 
neutral fats predominate. The cells are 
like the cells found in Niemann-Pick’s 
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syndrome. Oppenheimer and Fishberg 
observed that “There are no essential 
differences, in cell morphology, be- 
tween Niemann-Pick’s disease and the 
other simple forms of lipoid cell hy- 
perplasia,” except, those that can be 
explained on the ground of the pa- 
tient’s general metabolic state, and as 
I suggested, in my previous paper, 
further investigation may determine 
that this is the only difference between 
Gaucher’s and Niemann-Pick’s disease. 

In all these forms—the 
manifestations, the anatomic and mi- 
croscopic changes, and the chemical 
content of the lesions show great var- 
lations, but they represent the same 
irritative proliferation of connective 
elements, (i.e., reticulo-endothelial 
hyperplasia resulting from the infil- 
tration of lipoids), their only differ- 
ence being the nature of the lipoids 
concerned. The manifestations vary 
in clinical form according to the age 
of the patient, the rate of development, 
the intensity and the duration of the 


clinical 


process. 
Alpert, who bringing all 


these different forms under the gen- 


suggests 


eral head of Gaucher’s disease, as 
familial affections 
but showing many different pictures, 
says ““We must not be surprised that 
the histochemical and clinical types of 
multiply them- 


due to one cause, 


Gaucher's disease 


selves. It is well to recognize and 
study these different types, but also it 
their 
because 


be troubled by 
It is 


essentially, 


is well not to 


multiplication. natural 


we are dealing with a 


familial disease of which, in spite of 
the different types, it is necessary to 
conserve the general unity.” 

It appears to me that from our pres- 
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ent knowledge of all these varied af- 
fections, we can place them in two 
clinical groups: 


1. Gaucher’s disease—with in- 
fantile, early childhood and adult 
forms well correlated. 

2. Simple lipoid cell hyperplasias 
in which there is at present no unity 
—represented by Niemann’s syn- 
drome in infancy, Christian’s syn- 
drome occurring in early childhood, 
and the various types of xanthom- 
atosis which appear in later life— 
representing the adult forms of this 
disease. 


These affections are identical within 
their own groups, and all show many 
analogies, but also certain specific dif- 
ferences,in cell morphology and the 
chemical content of the cell. They all 
represent’ the manifestations of a pri- 
mary disturbance in lipoid metabolism, 
and on clinical grounds with the above 
reservations, should be grouped to- 
gether. 


It would seem appropriate to bring 
all the simple lipoid cell hyperplasias 
included in the second group under 
the general heading of Niemann-Pick’s 
Disease. According to this interpreta- 
tion, Niemann-Pick’s disease would 
manifest itself ; in infancy, particularly 
by spleno-hepatomegaly, extreme ca- 
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chexia and nervous symptoms, and 
would be rapidly fatal; in childhood 
by skeletal defects, sometimes, spleno- 
hepatomegaly, exophthalmos, diabetes 
insipidus, dwarfism, dystrophia, adi- 
posogenitalis, anemia, and would be a 
progressive disease which is frequent- 
ly fatal in from two to four years; 
in adult life the symptoms would be 
more diversified and the course slower, 
and this disease would manifest itself 
either by splenohepatomegaly and dia- 
betes mellitus, icterus and certain liver 
disorders, or kidney affections. 

In conclusion, I believe I have de- 
scribed a remarkable pathological 
change—lipoid cell hyperplasia, a 
lipoid storage disease of the reticulo- 
endothelial system—‘“lipoid gout.” 
This change has been studied by 
pathologists for a long time, but its 
clinical importance is not generally 
recognized. 

In my first paper, I discussed, par- 
ticularly, the pathogenesis of this af- 
fection in its relation to xanthomatosis 
and mentioned the many conditions 
that are explained by such a pathologic 
change. I need not repeat them here, 
but this pathological change which af- 
fects all parts of the body should be 
of interest to the clinician and surgeon 
alike, as it suggests the manner of 
treatment. 
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The Ketogenic Diet in the Treatment of 
Epilepsy 


WILLIAM 


PILEPSY is a 


plex consisting of 


S\ mptom-com- 


sudden peri- 


odic loss of consciousness, con- 
vulsive movements or both. Of the 
same nature are certain other phe- 


nomena referred to as epileptic equiv- 
elants, such as migraine, certain cases 
of periodic vertigo, periodic voracity, 
dipsomania and other periodic mental 
Epilepsy is thus a periodic 
the 


disorders. 


reaction of nervous system, in 
which various motor, sensory, visceral 
and psychic syndromes may occur. 
Levy and Patrick (1) have recently de- 
scribed a number of so-called pre-epi- 
leptic phenomena, which may antedate 
the major seizure for many years; 
these consist of minor, but sudden and 
periodic symptoms, such as pallor of 
the face, sense of thirst or of asphyxia, 
trembling, staggering, screaming, hot 
flushes and other disorders of momen- 
tary duration. Recognition of these 
early phenomena is iniportant, as it is 
in the earliest stages that treatment is 
most beneficial. The public should be 
taught the significance of such symp- 
It has been estimated that there 


the 


toms. 
are about 500,000 epileptics in 
United States. The situation demands 


the attention of the medical profession, 
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in order that progress be made in our 
knowledge of this condition, and that 
patients be treated as early as possible. 

By definition, epilepsy is not a dis 
ease, but a symptom-complex or syn- 
drome. To emphasize this, it has beet 
proposed to discard the term epilepsy, 
conditions as 


and to speak of these 


paroxysmal disorders. ‘There is no 
need to discard the term epilepsy if it 
be properly understood. It 1s not pet 
se a malignant condition, neither hope 
less of cure, nor ending in dementia 
When dementia does occur, it is not 
dependent upon the severity or fre- 
is due to the 


Mental de 


ficiency is present in only about 4 % 


quency of seizures, but 


cause behind the attacks. 
of cases. Epilepsy should be looked 
upon as any other symptom, such as 
The from 


other symptoms is the fact that each 


one difference 


headache. 


seizure constitutes a severe injury to 


the brain, producing changes which 


may in turn incite attacks, This may 
explain the marked tendency for seiz 
ures to recur, what is termed the epilep 
tic habit. This vicious circle must be 
interrupted by treatment as early 

possible. 

mat 


Epilepsy is associated with 


conditions. It may be said that either 
an organic lesion or a functional dis- 


nt 


turbance in the brain must be pres¢ 
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in all cases. A vascular spasm is ap- 
parently the immediate precursor of 


the attack. No other fundamental fac- 


tor common to all cases has_ been 
found. Some of the conditions known 
to be associated with convulsions are 


the following: 
t. (Organic disease of the brain; 


any disease of the brain may be ac- 


companied by repeated convulsions. 
hese may be listed as congenital brain 
disease, heredo-degenerations, — brain 
trauma, tumor, parasitic cysts, syphilis, 
tuberculosis, meningitis, abscess, cere- 
bral edema, epidemic encephalitis, en 
cephalitis and cerebral palsy of child- 
hood, progressive subcortical degen r- 
ition, multiple sclerosis, presenile glio- 


sis and senile cortical atrophy. 


Circulatory disorders; these in- 


‘lude vascular anomalies of the brain, 


cerebral aneurism, cerebral arterio- 


sclerosis and endarteritis, angioma, 


vascular heart 


block, 


blow i] 


spams (Raynaud's), 


paroxysmal tachycardia and 


dyscrasias. Convulsions may 


also occur in cerebral embolism, 


thrombosis and hemorrhage. 


3. Intoxications. These may be 
exogenous, as chronic alcoholism, lead 
poisoning, cocaine, absinthe or after 
injection of insulin. Protein sensitiza- 


tion may be a factor in some cases. 


-ndogenous intoxications also cause 
convulsions as in eclampsia, uremia, 
endocrine disorders, intestinal toxemia, 
and disturbance of acid-base relation- 


ship (hyperventilation ). 
4. Psychic conflicts. 


5. Reflex disorders. Although re- 


flex disorders occupied a prominent 


place in the etiology of epilepsy by the 
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older writers, it is doubtful 1f such 
is ever a true cause of epilepsy A 
case reported by Block (2) suggests 
that reflex epilepsy occurs only in as- 
sociation with organic disease of the 
brain. 

Lennox and Cobb (3) have made a 
critical analysis of the etiologic fac- 
tors of epilepsy. They believe that 
there are possibly three factors in- 
volved in every case: <A. Pathologi- 


cal changes in the nervous system. It 
is doubtful if the brain of any epilep- 
tic 1s normal, although there has been 


little opportunity to study the brain 


in early cases. If normal at the start, 


secondary changes probably develop, 


unless the seiz- 


he 


cases of known disease of 


increasing with time, 


ures be controlled rarity of 
epilepsy in 
the brain however, suggests an addi- 
Functional instabil- 
This 


on a hereditary tendency (about 


tional factor. B 


ity of the nerve cells may be 


based 
which little is known), psychic con- 
on complex 


the 


flicts, or more probably 


physico-chemical changes within 


cells \mong the latter, one must con- 
sider such changes as anoxemia, 1onic 
change in 


and colloidal disturbances, 


hydrogen-ion concentration, edema and 


changes in cellular permeability. C 
Extracerebral disorders, which in- 
Huence the function of the brain. 


\mong these, are disturbances of in- 


tracranial circulation, of the autonomic 
nervous system, metabolism, the en- 
docrines, respiration and the gastro- 
intestinal tract. 

The importance of the above three 
factors would vary in individual cases, 
different times in civen 


and at any 


case. The analysis of the etiologic 


factors in a particular case is often 
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difficult. 
tors may have ceased to be important, 


The initial precipitating fac- 


or the attacks may be a manifestation 
of an otherwise asymptomatic brain 


disease. Epilepsy may be the sole evi- 


dence of a brain tumor or of multiple 


sclerosis for years before other signs 


appear. According to Cobb, the im- 


mediate cause of a seizure may be 


conceived of as a vascular spasm of the 


brain, leading to deficient oxygena- 
tion of the nerve cells, intracellular 
alkalosis, electrolytic changes and 


edema, these being associated with in- 
irritability to the point of 


sudden discharges of nervous impulses. 


creased 


The apnea and muscular contractions 
of the attack lead to an accumulation 
of carbon-dioxide and lactic acid in 
the tissues, which reverse the metabolic 
disorder, and the attack then ceases. 
The first principle in the treatment 


of epilepsy is a thorough search for 


the etiologic factors. The history 
must be carefully investigated with 


respect to familial nervous disorders, 
birth and development of the patient, 
of childhood, 


nutritional disorders 
previous infect- 


food idiosyncracies, 
ious diseases and head injuries. A 
thorough neurological examination 
should be made and repeated at in- 
tervals. This should include a roent- 
gen-ray of the head and spinal fluid 


examination with measurement of the 


cerebro-spinal fluid pressure. In cer- 
tain cases, a ventriculogram, or en- 
cephalogram (made by injection of 


air through a lumbar puncture) is in- 


dicated. Physical examination must 


be complete, with special attention to 
anomalies, endocrine disorders, foci 
of infection, and the circulatory sys- 


tem. Laboratory examination should 


A. Smith 


include in addition to the spinal fluid 
examination, study of the blood, urine 
and stools. In certain cases, basal 
metabolism, protein sensitization tests 
and a roentgen-ray examination of 
the gastro-intestinal tract may be of 
The test 


never be neglected. 


Wassermann should 


(ther 


value. 
examina- 
tions may be indicated in certain cases. 


Some investigation of the psychic life 


of the patient should be made in all 
cases. Frequently however, all these 
examinations will reveal little that 


seems significant. 
The second principle of treatment is 
that the 


soon as possible, as they tend to re- 


attacks must be stopped as 


cur. Cure of epilepsy is possible only 
by prevention of attacks for a long 
period of time. To correct the sus- 
pected etiological factors, without giv- 
ing symptomatic treatment may result 
in failure. Regardless of the etiology, 
all cases should receive symptomatic 
treatment. ‘This is true even in cases 
of brain tumor, where such treatment 
may not be for long, 


necessary very 


but should be given for a time after 


operation. The practice of allowing 
patients to have repeated seizures for 


be- 


cause of hesitation in diagnosis cannot 


a long time without treatment, 


be too strongly condemned. Convul- 
to 
from any cause may become epilepsy. 


tend recur, and convulsions 


S10OnNS 


In each case, attention must be paid 
to all possible etiologic factors. Sur- 
gical treatment may be indicated as in 
of 
noid cysts or depressed bone. 


brain tumor, abscess, arach- 
Non- 


specific protein treatment or desensi- 


cases 


tization may be indicated in a few 


cases. Endocrine disorders may indi- 


cate glandular therapy. The patient 
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should always be placed in the best 


possible physical condition. In _ re- 


gard to general hygiene, avoidance of 


alcohol, sexual excess, physical and 
mental exhaustion and attention to 
correct eating habits and_ intestinal 


elimination are recommended in all 
cases. Muskens (4) places first em 
phasis on hygienic methods, while Col- 


that he seen no 


has 
Psvchother- 


lier states 
particular value in them. 


apy is a valuable adjunct in all cases. 


(5) 


\mong the drugs, bromides have al- 
ways occupied first place. \lthough 
much abused, today we are able to ad- 
minister bromides scientifically, due to 
the work of Ulrich others. 
The action of bromides is dependent 
the 


(6) and 


upon the relation to chlorides in 
hody; in order to obtain therapeutic 
action as well as to avoid bromide in- 
toxication, this bromide-chloride ratio 
must be kept within certain limits 
There must be a proportionate intake 
Wuth (7) has devised 
bro- 


of both salts. 
a method for estimation of the 
mide content of the blood which is of 


Be- 


cause of ease of administration, lum- 


aid in regulation of the dosage. 
inal has largely displaced bromides; 


it is often inadequate 


unfortunately, 
for minor seizures. Potassium borico- 
tartrate is another drug of value, but 
(8). Other drugs may 


less effective 
he indicated in specific cases. 

Diet has always received attention in 
the treatment of Various 
diets have been advocated on an empir- 
diets have 


epilepsy. 


ical basis. Low protein 
heen used although biochemical investi 
shown no disorder of 


Saltfree 


cations have 


protein metabolism. diets 


have been of value in association with 


the use of bromides. Low carbohy- 
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drate diets have been used in accord- 
ance with the hypothesis of Cuneo (9) 


that there is a faulty intestinal diges- 


tion of carbohydrates. Many other 
diets have been proposed 

The ketogenic diet has been devel- 
oped on a more rational basis. No 


denies its beneficial effect in cer- 


\lthough some state that 


One 
tain cases. 
its effect is due to elimination of foods 
to which the patient is sensitized, or to 
these 


regularity in eating, views can- 


not be upheld. The diet was developed 
on the basis of the effect of starvation. 
Fasting was used years ago in epilepsy 
(10) 

the 


other diseases. Conklin 


as 1n 


an osteopathic practitioner was 


first to use it extensively and reported 
Geyelin 


remarkable results. In 1921, 


l starved for 


(II reported on 20 Cases, 
20 days; attacks ceased in 16 cases, 
and in 2 did not return within a year. 


Lennox and Cobb (12) have recently 
reported on 27 cases, starved for 4-21 
and 10 oth- 


but 


days ; attacks ceased in 10, 


ers were improved. Fasting has 
temporary results, the attacks usually 
recurring at the end of the fast. 

\s fasting cannot be prolonged, and 
as similar bio-chemical changes may 
be produced by a ketogenic diet, Wilder 
(13) in 1921 proposed treating epilepsy 
with a ketogenic diet, a low carbohy- 
high fat diet such that a ketosis 


The 


marked in- 


drate 


is produced and maintained. 
the 


in the blow cd, 


ketosis is shown by 


crease in ketone bodies 


urine and alveolar air: there is also 
produced a marked rise in uric acid in 
the blood, slight fall in pH of the 
blood, slight fall in 


combining power of the blood and a 


carbon-dioxide 


change in carbohydrate metabolism; 


the fasting blood sugar is low, and the 
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glucose tolerance curve shows a de- 
layed rise, higher than normal, with a 
Non-protein 


delayed fall. nitrogen, 


calcium, phosphorus and chlorides 


show no change (14). 

There are many reports in the litera- 
ture tending to show that at least a 
group of epileptics show a wide varia- 
tion from hour to hour and day to 
day in the hydrogen-ion concentration 
of the blood and urine, although with- 
in normal limits; preceding attacks, 
there is a tendency toward an alkalosis, 
and following attacks there is a tem- 
porary acidosis. It has been shown 
that a sudden shift from an acidosis to 
an alkalosis by the administration of 
alkali may increase the frequency of 
seizures (3); the same result occurs 
with hyperventilation. This may be 
compared with the muscular cramps 
of tetany, pr duced by over-dosage of 
alkali. It has also been found that 
carbon-dioxide, as in rebreathing, stops 
epileptic attacks as well as persistent 
hiccup and other muscular spasms. In 
addition to the change in hydrogen-ion 
concentration, anoxemia and _ electro- 
lytic changes are probably important. 
Acidosis produced by the administra- 
tion of acid-forming salts is only of 
temporary benefit; Lennox and Cobb 
believe this is due to electrolytic 
changes which counter-act the acidosis, 
while Peterman (15) believes this 
shows that acidosis is not the essential 
factor. Peterman believes that the 
diet is beneficial because of a sedative 
action of the ketone bodies on _ the 
nerve cells; Lennox and Cobb believe 
that the diet induces complex physico- 
chemical changes within the nerve cells, 
among which a change in the hydrogen- 


ion concentration is an important 


A. Smith 


item. Further work is needed to fully 
explain the action of the diet. What 
effect the change in carbohydrate 
metabolism, or the increase in uric acid 
in the blood may have is uncertain. 
The use of this diet has been more 
successful in children than in adults 
because it is easier to produce and 
maintain a ketosis in children than it 
is in adults. No harmful results have 
occurred and children have been main- 
tained on the diet through such diseases 
as whooping cough, scarlet fever and 


What might 


the use of this diet over a period ot 


measles. develop from 


fortunately in 


many cases, the diet need not be used 


years is not known. 


over a very long period of time It 
is sometimes possible after freedom 
from attacks for some months, to grad- 
ually revert to a normal diet without 
recurrence of attacks. There are 
cases reported in which attacks have 
not occurred for as long as 3-4 years 
after resumption of a normal diet. 
The results obtained by the ketogenic 
diet vary. Little improvement is to be 
expected in cases of long duration, o1 
marked mental deterioration or of 
eross organic disease of the brain. In 
certain cases, the attacks cease and do 
not return after gradual resumption of 
a normal diet. In others, the attacks 
reappear on any change in diet. In 
some cases, the diet has to be supple 
mented with a sedative drug. Like- 
wise certain cases treated with drugs 
will do better with the addition of the 
ketogenic diet. Some cases receive 
no benefit from the diet. Some bene 
fit may be obtained in certain cases 
with brain pathology, as in encephalitis 
or cerebral palsy of childhood. That 
adults may also receive benefit is shown 
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by the report of Barborka (16); he 


stated that of 32 cases, attacks ceased 
in 7 and diminished in frequency in 
12. Itis impossible to predict whether 
a patient will be benefited or not. The 
most favorable cases are those of short 
duration in children without evidence 
of brain disease or of mental deficiency. 


Talbott (17) reported marked benefit 


¢ 


in 30 © of such selected cases. Helm- 
holtz (18) after five years experience 
reported cessation of attacks in 31% 
and marked benefit in 23%, or good 
results in 54% of cases. The diet 
seems particularly beneficial in cases 
of frequent petit mal, in which luminal 
is often ineffective. Peterman has re- 
ported that 20 of his cases are now 
on a normal diet and have been free 
of attacks from 6 months to 3 years 
The improvement obtained seems det 
initely proportional to the degree 
ketosis developed. In view of such re 
sults, the ketogenic diet must be ac 
cepted as a valuable addition to the 
treatment of certain cases of epilepsy 
The diet must contain the caloric re 
quirements of the individual according 
to their age, weight and _ height. 
must also contain the protein require 
ment, which may be acceptes §. 2/3 
grams per kilogram body weight tot 
adults, and 1 gram per kilogram body 
weight for children Phe carbohy 
drate and fat are then adjusted ac 
cording to well known = principles as 
lo produce a ketosis. The ketogenic 
rato (relation of fatty acids to dex 
trose produced) must exceed 2, and 
trequently a ratio of 3 or 4 may be 
necessary. Vitamines are to be sup 
plied, as in fats, green vegetables, 
cream and eggs. Palatability must be 


viven attention. There is no limita 





tion of salts. In some cases the diet 
must be supplemented with inert ma- 


terial to avoid hunger \s the diet 


tends to induce constipation, attention 
must be given to this matter. The pa- 
tients must be intelligent and coopera- 
tive. both children and adults take 
the diet readily when willing to cooper- 
ate lt is often difficult to get coopera 
tion, as patients state that have tried 
various diets without benefit, or that 
they do not have indigestion It is 
thus necessar to explain the purpose 
of the diet at the start Urinalysis 

ust be done at frequent intervals in 
order to regulate the diet so as to ob 
tain a ketosis of sufficient degree Pa 
tients may be taught how to test ithe 
urine, and sometimes this is of aid in 
naintaininge then 


interest Sunple 


methods of calculating the diet have 


been devised by MeQuarri and Keith 
19) for children and by Barborka 
16) tor adults. It is usually best to 
begei vith a 2 3 day fast. but this is 
ot always nec¢ ssary It has been my 


practice to give small doses of luminal 
ketosis is cle veloped, and then 

a 

inaraw it 1f possibpie 
is not my intention at this time 
report any further statistics. Some 


] Pi ri + 
examples of the response to the diet 


( ery repo! ed: 
. colores I Was 
é \pi )2 G lized at 
et ( ng I! 1 one te three 
tin in th tor tw Cal She stated 
that e had taken drugs with little benefit 
Ihe isual clinical investigatior did not 
eve é ( s¢ « tt icks She Was 
placed on a ketogenic diet, and had no fur 
r t ( I I the i I the diet 
ne year late ttack i\ occurred 
vith I tim she voluntar abruptly 
brol ‘ ‘ She contimue ret 1 at 
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tacks for five months longer, when she 


again had a seizure. She was again placed 


on the diet, and has been free of attacks. 
No other medication was given during the 
treatment. 

This case represents a very favorable ef- 
fect of the diet. It is possible if the change 
diet had been 
would not 


While it may not be possi- 


normal more gradual, 
the attack 
months later. 
ble to bring her back to a normal diet, evi- 
the diet attacks 


whenever necessary. diet is 


to a 


have occurred five 


control her 
That the 


perior in this case to proper drug treatment 


dently will 


su- 
cannot be said, but that it is effective can- 


not be denied. 


Case 2. A white male, aged 18 yrs. was 


first seen in September 1927. He had been 
having 3-4 major convulsions a year and 
frequent petit mal attacks since the age of 
4 years. The usual investigations revealed 
little ; 
graine. 
and remained free of attacks for five months, 
broke diet, had 


He would not cooperate with fur- 


there was a family history of mi- 


He was placed on a ketogenic diet, 
when he his and another 
seizure. 
treatment. 

the diet 
a definite beneficial effect, although it 


ther dietary 

In this case also, seemed to have 
may 
not have been possible to revert to a nor- 
return of seizures. 


mal diet without 


Case 3. A child of 6 yrs. was first seen 


in May 1927. She gave a history of high 
fever and convulsions, followed by a leit 
hemiplegia at the age of 15 months. Con- 
vulsions had continued from that time, 


Jacksonian in type, and occurring once a 
week to several times daily. A diagnosis 
cerebral palsy of child- 


She 


of encephalitis or 
he r¢ ral 


ketogenic diet and small doses of 


was made. was placed on a 
luminal, 


With the 


there 


which she was taking when seen. 


addition of treatment, has 
been a marked diminution in frequency of 
attacks. The attacks is 


now frequently as long as six weeks. In 


dietary 


interval between 
addition there has been an increased mental 
alertness, with decreased irritability. 

This 
is believed that the addition of the ketogenic 


case represents a type in which it 


diet to drug treatment gives better results 


William A. Smith 


such combined treat- 
able to the 


than either alone. By 


ment, one may be avoid high 


dosage of drugs sometimes necessary. 


Case 4. A child of 3 years was first seen 


in February 1928. The child presented a 
marked precocious development or pubertas 
No definite 


the precocious puberty after thorough study, 


praecox. basis was found for 
including a craniotomy with exposure of the 
The 
examinations gave no abnormal findings ex- 


This child 


pineal region. neurological and other 


cept the precocious development. 


had frequent petit mal attacks, in spite of 
the administration of luminal, at least 3-4 
times daily. After beginning the diet he 


attacks being ob 
has continued 
Withdrawal of 


daily ) or a 


week without 
This 


combined 


went a an\ 


served. improvement 
under treatment 
the luminal (% 
break in the diet 


quency of 


grain twice 


results in increased fre- 
Under ct 


Occur! more 


seizures. mbined treat- 


ment, attacks nevet than 


daily, and at intervals of 3-6 days. 


In this case, it is also felt that combined 
treatment gives better results than either 
alone. 

Case 5. A young man aged 22 yrs. was 


He had had gen- 
the 


first seen in January 1928. 


eralized convulsions from ages of one 


to seven years, and petit mal attacks begin- 
ning at the age of 16 years. These attacks 
occurred about 10-12 times monthly He 


had been treated with luminal without bene- 
fit. He 
in spite of a 


was placed on a ketogenic diet, 


and marked ketosis being 


maintained for 8 weeks, showed no improve- 
ment. The early onset, and history of long 
dry labor, suggested that a birth injury was 
probably the cause of the attacks in this 
case. 

This case represents a type in which n 
improvement was obtained by the ketogeni 
diet 


the long duration of the attacks and prob 


after two months. It is possible that 


able organic changes in the brain were re 


sponsible for the lack of improvement. 


SUMMARY 


Epilepsy is a syndrome which may 


be associated with many conditions 








-_- 











The Treatment of Epilepsy 


Rational treatment should include first 
a thorough search for etiologic factors 
in each particular case. Regardless of 


etiology however, an effort must be 


made to stop the attacks so that the 
vicious circle known as the epileptic 
habit does not develop. Such sympto- 


matic treatment should be given as 


early as possible. Luminal and bro 
mides are the two drugs of choice in 


symptomatic treatment. The ketogenic 


diet 


methods, 


basis than 


the 
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epresents an addition to these 


which has a more rational 


other diets proposed. It is 


to be considered as a cure-all. but 


evidence indicates that it must be 
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ned as a 


valuable aid in certain 
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Diffuse Scleroderma, With Case Report and 
Autopsy Findings* 
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13 LL AROLD (;0R 


CLERODERA.A is a rare dis halt has convinced numerous observers 


’ 


ease in the experience of any that scleroderma is indeed an entity, 


one observer. This is especially despite the various distinct clinical 

true of the ditfuse form ot the dis tvpes (Sequeira (9), Stelwagon (10), 
east ()sler 1) did not see his first \laclLeod (11), Schamberg (12), Cas- 
ase until 1891; during the fourteet th 3), Osler (2), Robinson (14), 
vear period trom IS8gr to 1905 he s ew! d Heller (3), et al). Crock- 
total of only twenty cases of sclet >) classifies the disease into three 


derma of all tvpes (2) While the rou Diffuse symmetrical scle- 


disease 1s said to be relatively more rodert 2) diffuse circumscribed, 
trequent in the United States than in — usuall unsvmmetrical scleroderma 
+] sarates | ere ae | > ; a 2 — > 1,40 

other countries, Lewin and I[lell 2 ( ; and (23) diffuse unsym- 


were able to list but thirtv-tw: ses metrical scleroderma Hle inclined to 


as aving been rep 


15 ses available . Stelwagt 10) sim 
: os , 
f geographical distribution es the diffuse and 
\ 
1) gives the Ameri : S 
2 O.8O3 tiebra S eve . ere Ss mu 1k evi 
* > > + , ‘ + + ] + _ | ‘ j an m 
single case. Out of a total =000 ence eree with the above authori- 
$3097% ¢ he Pselis lee » Eas , ’ ] ] 
itients at Nis Berl Clin ‘ ( 1 < stud ot the liter iture reveals 
Is d mental diseases, (Oppenhe ’ s been unnecessary con- 
6 id Only 7 cases of scleroderma fusion regarding nomenclature \nal- 
Since Watson (7) first describe ; some the cases reported 
——s, 1 Toe q 7) . ++ , + + + f a 
Curcia s case in 1754, there 1s me s conforming to the criteria of Herx- 
some seven hundred ses 1 eimer and Hartman (16) for the 
e literature enosis of acrodermatitis chronica 
Scleroderma has been recognized as trophicans, raises a serious question 
definite disease entity ever sinc s to the rrectness of such an inter- 
‘hirial’s (8) paper (1834). Obset pretation Kingsbury (17), Ikanoky 
. ] ttre 4 - | » ' 
during the past centurv and a nd ou 8), and Robinson (14) ) 
7 \1 ° 1 — 
‘lal f the cases have been charac- 
ee ee - - n to both cos 
From the Department of Pathology, Uni- teTiz signs common to both con- 
; a 
satin Sie Bian ditions ‘or this reason and because 
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of paucity of descriptive exactitude in 
some others, any attempt to tabulate 
the relative frequency of the diffuse 
disease 
is foredoomed to And if 
we accept the inherent unity of the 


and localized forms of the 


failure. 
various clinical forms of the disease, 
such a labor would not be fruitful of 
a great deal of light on the patho- 
genesis of this curious disease. 

The literature contains much of fan- 
cy and little of fact to help us towards 
a better understanding of the etiology 
and Heller 


(3) viewed the disease as an angio- 


of scleroderma. Lewin 
neurosis, a trophoneurosis or an angio- 
trophoneurosis. The origin of the dis- 


ease in some obscure nervous. or 
trophic lesion has since received wide 
endorsement (Cockayne (19), Crock- 
er ti5), Jacquet (20), Steven (21), 
Josephovitch (22), Stelwagon (10), 
et al). Williams (23) recently pre- 
sented a patient with undoubted in- 
His 


case, however, presented some unusual 
It is not strange that the 


volvement of the nervous system. 


features. 
nervous system should be affected in 
the course of a disease showing such 
the internal 


an extensive fibrosis of 


organs as does scleroderma. For the 
most part the authors who favor in- 
volvement of the central nervous sys- 
tem as explanatory of the clinical 
manifestations of the disease, are able 
to cite littke more than circumstantial 
evidence in their views. 
To credit a disease with such definite 


local pathological and clinical manifes- 


support of 


tations as due to a trophic disturb- 
ance fails to offer a concrete basis for 
the fuller understanding of the disease. 

The thyroid gland has been impli- 


( Hek- 


cated by numerous observers 


Harold Gordon 


toen (24), Uhlenhuth (25), Samouil- 


son (26), Graham Little (27)). 


Graham Little’s report is of especial 
interest. His patient was operated up- 
on by Kocher for the purpose of a 
homoioplastic thyroid graft into the 
tibia in 1911 and again eight months 


later in 1912. ‘There was definite 


the sclerodermatous 
But in 


improvement of 
condition on both occasions. 
1913, when again consulted, Kocher 
advised against a third implantation 
adminis- 
The 


gratt, therefore, failed of effecting a 


and contented himself with 


tration of the gland extract. 


cure—the possibility of absorption of 
the graft has to be kept in mind, of 
course. This patient, moreover, showed 
an equally marked retrogression of 
the skin manifestations subsequent to 
the removal of some carious teeth. It 
is further worthy of note that Graham 
Little's patient had at various times 
exhibited signs and symptoms of over- 
activity as well as of underactivity of 
the thyroid gland. 

Hektoen (24) presented details of 
a case of scleroderma coming to au- 
topsy with a significant reduction in 
the iodine content of the thvroid gland, 
as determined by chemical analysis. 
His patient also showed an hyperplasia 
of the chromophilic cells of the pitui- 
possibly a 


tary gland compensatory 


phenomenon. It is by no means un- 
likely, however, that the thyroid altera- 
tion in his patient was incidental to 
rather than causative of the sclero- 
derma. 

Sequeira (28) described four cases 
disease. He 


true 


Graves’ 
that “It is 


associated with 


concluded, however, 
that a certain proportion of the cases 
this 


are associated with affections of 
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skin structures. 

gland (thyroid) but there is nothing 
to warrant the conclusion that altera- 
tions in the activity of the gland or 
of its secretion are actually causative 
of scleroderma. 

Osler (1) was unable to convince 
himself of any specific action of thy- 
roid extract feeding on the scleroder- 
matous state, nor was he able to report 
definite improvement in his patients 
as the result of such medication. 

Castle (13) has carefully reviewed 
the literature on this subject. He fa- 


rs the view that the disease is of 


mmbined endocrine and nervous ori- 
in but refuses to implicate any one 
land. He the that 


favors concept 


Low power view of skin, showing 


failure of any one of the endocrine 


organs may so disorganize the harmo- 


nious interplay of the glandular secre- 


tions as to evoke this rare syndrome. 
The case presently to be reported 


may, on superficial analysis, be cited 


as further evidence in favor of the 
thyroidal origin of the disease. But 


a more careful scrutiny of the facts 
reveals that the changes noted in the 
thyroid were not in any way specific, 
but merely such as accompanied the 
stroma increase of the other organs. 
The very frequency of thyroid dis- 
ease and the relative and absolute rar- 


ity of scleroderma are almost prima 





1312 





Fic. 2. 


facie evidence against acceptance of 
the thyroid etiology. 

That a disease as frequently accom- 
panied by pigmentary changes as is 
scleroderma should be coupled with 
possible supra-renal disease is not sur- 
prising. 
collected 144 
cases in their series of 508, showing 
Schultz (29) 


Lewin and Heller (3) 


an increase in pigment. 
reported the case of a girl with sclero- 
derma of the arms and legs, accom- 
panied by pigmentation of the face 
and neck and by muscular atrophy. 
The disease ran a rapid course and 
terminated fatally four months after 
onset. At autopsy the left supra-renal 
gland was found to be increased in 


size, adherent to adjacent structures 


Hyaline fibrosis of subcutaneous tissue. 


Harold Gordon 





tissue 


\trophy of adipose 


and to present a few small grey nod- 
ules. He failed to present a detailed 
histol gical description of sections of 
the gland, thereby materially detract- 
ing from the value of his observations. 

Winfield (30) described a case sim- 
ulating Addison's and Raynaud's dis- 
ease, with marked benetit from admin- 
extract. \ 


istration of supra-renal 


second case coming under the care 


of the same author showed equally 


marked improvement under similar 


therapy. ‘This aspect of the subject 
is well covered by Castle (13) 
In our case the adrenals also showed 


some changes. Yet the clinical mani- 


festations were not indicative of severe 


adrenal disease. It is not unlikely that 


adrenal changes may be_ responsible 
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Thyroid. Abundant colloid 


for the pigmentary changes and _ that 
seems a more logical, if conservative, 
view than implication of these organs 
as the basis for all the sclerodermatous 
changes. 

Among other etiological considera- 
possibility. of a syphilitic 
this 
( Schamberg 


tions, the 


basis for disease has been pro- 


pounded (12), Jackson 
(31), Whitehouse (32), et al). Here 
the same objection as was raised in 
regard to thyroid disease holds good. 
Not unlikely, scleroderma has at times 
heen manifested in demonstrably luetic 
patients. But we must be cautious in 
evaluating the significance of such a 
relationship. Syphilis is on the in- 
crease, scleroderma is not; scleroderma 
; at most only a very rare accompani- 
ment of syphilis. 


and slight fibrosis 


\vres (33) has recently raised a 


question as to the possibility of arsenic 
poisoning being Tes] msible for sclero- 
derma. He cites cases in which he 
was able to demonstrate arsenic in the 
urine. But he admits that such a 
finding is not unusual in apparently 
healthy controls. In view, also, of the 
increased incidence of arsenical medi- 
cation it would not be illogical to ex- 


pect an increased incidence of sclero- 


derma. Avres urges histochemical in- 
vestigation of the tissues but this 1s 
not a practicable plan (Weller (34)). 


Bramwell reported nine cases, 


(35) 


all males, in whom the scleroderma 


started in the hands, apparently from 


the use of cold chisels. Sequeira (36) 


reported the case of a youth who 


bruised himself severely across the 
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lower left chest and six months later 


noticed increased pigmentation over 


the area. At a later date he developed 
an extensive morphoea over this area. 
Roberts (37) also reported a case in 
which trauma was considered the im- 
mediate cause of morphoea. Fox (38) 
showed a case of morphoea guttata 
before the Dermatological Section of 
Medicine in a 
The 


lesion appeared over the sites of the 


the Royal Society of 
woman who had been sunburnt. 
blisters raised by the sunburn. Ban- 
croft (39) reported the case of a girl 
who developed scleroderma and in 
whose blood he was able to demon- 
strate the presence of filariae. 

Wolf and Vallette (40) 
cently attempted to show that sclero- 
the 


have re- 
derma is related to a disorder of 
calcium and phosphorus metabolism. 
They present the detailed report of a 
patient with localized deposits of cal- 
cium at the edges of the scleroderma- 
tous They quote extensively 
from 


areas. 
the literature on related condi- 

Although their patient did not 
the 


tions. 
show a significant alteration of 
serum calcium values, they claim that 
such a deviation need not necessarily 
occur to prove their contention. 

In this connection Longecope’s (41) 
observations are of interest. He noted 
hypoglycemic crises in a scleroderma- 
tous subject when breakfast was omit- 
ted for the purpose of a study of the 
basal metabolism. Careful study of 
the blood chemistry of this patient 
failed to 
other than persistently low blood sugar 


reveal significant changes 
values as compared to the accepted 
average readings of normal controls. 
Nevertheless, it is worthy of note that 


there is a very definite relationship 


Harold Gordon 


the blood content on 
the one hand and the blood phosphor- 


And in some 


between sugar 
us value on the other. 
at present unexplained manner there 
is a reciprocal relationship between the 
blood phosphorus and the serum cal- 
cium content. As Longe ype points out, 
however “ the disease affects the 
connective tissues of the entire body 
the 


become 


stroma of all 
the 


and organs may 


involved in pathologic 
process.’ He, therefore, advises cau- 
tion in interpreting the findings in his 
series as necessarily indicative of an 
endocrine imbalance, since “the symp- 
toms may have to be looked upon as 
secondary phenomena and not as in- 
dicative of any disturbances in the 
glands of internal secretion that could 
produce the disease.” This aspect of 
the subject is worthy of further study. 

Warthin (42) has recently drawn 
attention to the possible role of the 
reticulo-endothelial system in the caus- 
ation of acrodynia (Swift's disease) 
and pellagra. In this connection Row- 
land’s (43) 
implication of the reticulo-endothelial 


concept of the possible 
system as an etiological factor in the 
xanthoma should also be 
While it may at pres- 


evolution of 
kept in mind, 
ent seem far fetched to link up sclero- 
derma, acrodynia, pellagra, xanthoma 
and other obscure skin manifestations, 
such a possibility cannot be dismissed 
lightly. Warthin (44), indeed, sug- 
gests that scleroderma may be a vari- 
ant of the gouty state of altered meta- 
bolism; just as uric acid gout is char- 
acterized by a disturbance of uric 
acid metabolism, so may certain other 
states be the reflection of a disturb- 
ance of the lipoid metabolism abetted 
by a disability on the part of the re- 
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ticulo-endothelial system in its storage 
mechanism (lipoid gout), while other 
cases are characterized by a hyaline 
fibrosis Wolf and 


Valette (40) make out an analogous 


(sclerotic gout). 
case, except that they stress the altered 


calcium and phosphorus values of 


the organism. It is pertinent to note, 
also, that many of the reported cases 
showed a prompt and marked ameli- 
oration of their symptoms as the re- 
sult of an altered dietetic regime. This 
possibility is at least worthy of further 
study. 


CASE REPORT 


F., housewife, age 31, an Armen- 


Mrs. G. 
ian, born in Greece and living in Michigan 


Uni 


for many was admitted to the 
versity Hospital 
Medicine, August 1, 
the hands and 


The present 


years, 
Department of 1 
1928, because of swell- 


ing of feet. 


began some four 


“ry 
WineSS 


months previous to admission with pain, 


swelling and a teeling of warmth in 


1 _ nd both nk} nore VveT " th 
Knees alt DOT ankKkies, more severe ¢ ii 


These 
The 


but the pain continued. 


right. symptoms persisted for on 


month. swelling and redness subsided 


One month before 


admission she complained also of pain, swell 
ing and stiffness in the hands. Shortly be 


swelling of the knee 
and at the time 


fore admission the 


and ankles returned 
swelling of the knees, 
stiffness and p 


During t 


admission there was 


kles, and hands, with 


movement of these joints. 


course of the present illness there were 
vague gastro-intestinal symptoms consisting 
of anorexia, nausea, flatulence, vomiting and 
mild diarrhea. These symptoms were most 
marked about one month before admissi 

At this time she also suffered with general 
malaise, fever and chilliness, restlessness and 
insomnia. At times she had slight he 

aches. She lost about 10 pounds in the six 


months preceding admission. 
Past History: 
other exanthem. 


She had measles as a child 


but no There had been 


no tuberculous contacts. Before tonsillec- 


tomy in April, 1927, she had been subject 


to ft! 
intervals 
sion she 
eTaliz¢ 

} 
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equent headaches but at only infrequent 


since. Seven years before admis- 
was troubled at times with gen 
pain in the legs, but of a mild 


At that time, al she had vague 


digestive disturbances, characterized by “sour 
stomach and gas on the stomach Occa- 
sionall ausea and generalized abdominal 
cramp ere associated feature I \pril, 
192 ier tonsils were removed. On July 
29, 1927, she was admitted to the Gynecology 
Department, complaining of pain in the right 
ck ibdom« ot about five years’ 
ct CK c sin ( bir ( he 
cond « | \t it time | )27) she 
ilso «¢ mp! nec ringins t Ca espe- 
cially the right The diagn it that time 
Wi Old lacerat s e pelv floor 
ind cervix ute viscerop alpingitis 
f the Eustachian tube » 1 tre nm it 
W t id\ sed. 
here had beer enereal 
disease SI hac | ee p iNCies, 
he which terminated miscarriage 
( he arted menstruate 
( 2 ting days, with- 
pa Her last menstrual period (previ 
lr ( | 22, 1928 
The 1 « i pl Is¢ leuc I 
T ce itati tie us¢ ot a 
ip ric I €e¢ in good 
P 
\ ad during 
é ‘ ve turther 
de reviou Physical 
ex ‘ nour 
female i ine vel the 
d feet I tl ickened 
é rkable 
The d e of pigmen n kin was 
compatible w he rac The 
il € na and feet 
ere ( d slight d Passive 
1 t finger t wrists and 
ful. There a \ pain 
I it the h Ide and 
r ere was some limitation of mo 
extremities due to pain 
The ceptible muscle atrophy 
The ha ved nothing significant Ex 
cept f very slight enlargement of the 
I re showed 
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nothing remarkable. There was slight sug- 
gestion of exophthalmos, but the thyroid 
was not palpably enlarged or adenomatous. 
The fundi were negative as also were the 
heart and lungs. The blood pressure was 
115/65. Examination of the abdomen re- 
vealed slight tenderness in the right lower 
quadrant on deep palpation. Examination of 
the nervous system was entirely negative. 
Laboratory Examination: Urine: Several 
specimens were negative. One specimen, 
8-15-28, showed a trace of albumin with 
many white blood cells and rare granular 
and cellular casts. On 9-24-28, a catheter- 
ized specimen contained 20 red blood cells 
per high power field with some clumps 
of red blood cells. Blood: Hemoglobin 75 
per cent on two occasions. Red blood cells 
about 4,000,000 on three occasions. White 
blood cells varied considerably. During her 
first three weeks in the hospital the white 
blood count was 8000 to go00. During the 
next month it ranged from 12,000 to 24,000, 
the highest count being found during a com- 
plication of pneumonia. The final counts 
ranged around 10,000 to 12,000. The dif- 
ferential counts were not abnormal. The last 
routine blood study about twelve days be- 
for death showed hemoglobin 55 per cent, 
red blood count 2,840,000 and white blood 
The Kahn test on the blood 
was negative. Stools: Three specimens were 
Sputum : 
Agglutination tests for B. 
B. paratyphosus 
were Blood culture 
Urine culture yielded only B. colli. 


count 10,500. 


negative. Four specimens were 
not remarkable. 
abortus, B. typhosus and 
A and B. 
negative. 

B.M.R. 12-3-28, plus 56 per cent; 12-5-28, 
plus 20 per cent (tests reported as unsatis- 
X-Rays—studies of right foot 
1928, showed 


negative. 


factory). 
and right hand on August 3, 
no evidence of arthritis. Three X-ray exam- 
inations of the chest were reported as fol- 
g-11-28—“‘Marked increase in the 
Very prominent enlargement 


lows: 
cardiac area. 
of the left ventricle. Partial loss of the lung 
markings of the lower left side suggestive 
of a thin layer of fluid.” 
of lung markings in the lower left is more 
marked, suggestive of fluid or possibly con- 


9-24-28—“Loss 


solidation. The cardiac shadow appears to 


have increased in size and we feel its con- 
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tour would be suggestive of pericarditis.’’ 10- 
9-28—“Marked increase in the cardiac area. 
left 
thickening of the in- 


Hypertrophy of the ventricle, also the 


right auricle. Slight 


terlobar pleura on the right side. Some 


increase in the hilum shadows, possibly due 
to their enlargement. Lung fields clear.” 
Hospital: 


irregular 


Course in During the entire 


stay there was an fever averag- 


ing 100° to 101° F. There was a persistent 


tachycardia averaging 100 to 120. Respira- 
tion rate was between 20 and 30. There 
was little change in symptoms for several 


weeks after entry except that slight cough 
with mucoid sputum developed. A careful 


search for foci of infection made. 
Nothing 


some of the teeth. 
on 8-8-28. About the 


was 


was found other than caries of 


One tooth was extracted 
first of September 
she began to complain of pain under the 
sternum particularly, and pain elsewhere in 
the chest difficult to localize. On September 
10th, dullness, rales and bronchial breathing 
both 
later there was a suggestion of pericarditis 
by X-ray. 
or effusion 
at this 


However, she gradually improved. 


were heard over bases. Several days 


The physical signs of pericarditis 


were absent. She was very ill 
doubtful. 
All dur- 


ing this time she complained bitterly of joint 


time and recovery was 


pains previously mentioned and pain under 


the sternum. ‘Treatment was entirely symp- 


tomatic, aimed particularly at relieving the 


joint symptoms. Her entire course in the 
hospital was steadily downward with vari- 
able periods of improvement and exacerba 
tion. The skin gradually and steadily be 
came firmer, less elastic and more deeply 
pigmented. Sweating decreased until it was 
almost absent. The skin was smooth, cold 
and shiny. These changes were most 
marked in the areas already mentioned, and 
in addition the skin over the whole body 
hecame 1! volved t mk d gree, It he 
came difficult, almost impossible, for the 
patient to move the extremities b ise of 
the stiffness of the skin. Finally, the face 
was involved that she could open het 
mouth only a fraction of an inch. She grew 
gradually weaker and died 12-18-28 
Necropsy (December 1 1928, at 11:45 


P.M., twenty-eight hours after death). The 
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body was that of a poorly developed, thin, 


dolichomorphic adult female, 146 centimet- 


ers in length. There was marked emacia 


tion. The head was symmetrical and showed 

ign <¢ trauma. The features were 
pinched and draw The pupils were the 
ntermediate position, the right slightly 
larger than the left. The irides were brown. 
The neck was medium in length. The 


thorax was long, narrow and flat. The ab- 
domen was scaphoid There were three 
small decubital ulcers over the sacrum, the 
largest being about 1 centimeter in diameter. 
There was also a small decubital ulcer over 
each acromial process. No anomalies of 


l Both legs and 


development were noted. 
both arms were flexed at an angle of about 
35° and could not be straightened out. The 
straighten out the limbs was due 
to the tightness of the skin. There were no 
surgical wounds, scars or signs of trauma 

The skin was dark brown in color, the 
uniformly distributed through- 
out. The skin was smooth, dry and _ shin- 
he bony prominences it was 
drawn tight like the head of a drum. It 
had entirely lost its elasticity and cut like 
hard leather. About the knees and elbows 


it was drawn down so tightly as to fix 


those limbs in a position of partial flexion 
Th kin broke and cracked with ease on 
attempted manipulation. The subcutaneous 
: s] n the firmness of the s 
l pp ed like ir tissue in texture Che 
ir was dark and abundant The body 
W f rmal female distribution. The 
eth were in poor condition. The mucous 
if é ired mal. The mu cles 
were marked] trop! Rigor m ‘ 
present. The panniculus was extremely 
scant. There was no edema Body heat 
was absent. There was hypostasis of de 


pendent parts. There was nothing 


mal noted about the mouth, nose, ears, ex- 
ternal genitalia or anus. 
A section of cord was removed fro: 


lower thoracic region. This showed 


gross evidence of tract degeneration or ot! 


pathology. Permission for opening _ the 


head was not obtained. 


The main incision revealed a scanty pan- 


niculus and atrophic, poorly developed mus- 


in the c I icular 

le 1 t } the rib 

hia Al, 4S cont The 

ther abdominal orgar were in normal 


relationship The diaphragm 
at the level of the 
ie fifth interspace on the left. The 


fourth rit n the 


nmae were of the usual multiparous type. 
costal cartilages cut with « The 

| Reis 

A Cnange C ency 


cavity contained about 600 





Cc ¢ meters clear ye vy fluid. 
ere ere a tew light adhesions over the 
pex e right pleural cavity ntained 
100 cul centimeters of cle yellow 

id. The lung margins were separated by 
ut tour centimeters in the anterior media- 
The cardiac apex was in the fifth 

ilmost in the anterior axillary 
n¢ he thymus could not be demonstrated 
: the thymic fa The pericardium 

t div distende 1 ind l | sure 
tained about {50 centi- 


t Kening il there 
t1 di2x9x6 t ers 
20 T l} vas 

‘ the cadave right 1 ap 
~ ¢ Phe ] cle, 
gor, 1 e up the whole ap and it 
[ ¢ I I eT 
+ } | r 
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é « t 

1 | ved 
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ry 
I i ut 
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nm 1 tv ind 

f} hickenec | iortic 
] mitted the examiner’s thumb: the 
ST were negative rhe musculature « f 
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the right ventricle averaged about five milli- 
meters, about two millimeters of which were 
fat. The conformed in ap- 
pearance to that of the left. The tricuspid 
valve admitted two fingers. The flaps ap- 
peared normal. The pulmonary valve ad- 
mitted two fingers and also showed normal 
cusps. ‘The coronary vessels were patent 
throughout and showed only slight evidence 
of sclerosis. 

The left lung measured 21 x 18 x 7 cen- 
timeters and weighed 420 grams. There 
were a few adhesions at the apex. These 
were readily separated. The lung was air 
containing throughout. The 
reddish-grey in color. Section showed some 
edema and congestion but no consolidation. 
There was tuberculosis. 
The right lung measured 25 x 17 x 5 centi- 
meters, weighed 560 grams. There 
were no pleural adhesions. The upper two 
lobes were normal 
consistency but the lower lobe was reddish 
section 


musculature 


surface was 


no evidence of 
and 


gray in color and of 
purple in color and felt firm. On 
this part of the lung showed marked edema 
The lobe was partly atelec- 
were no definite areas of 
pus could not be 


and congestion. 
tatic but there 
bronchopneumonia and 
squeezed out of the bronchi. There was no 
tuberculosis. The 
There was mod- 
nodes. 


gross evidence of 
bronchi appeared normal. 
erate hyperplasia of the 
The pulmonary vessels were negative. 
size 


bronchial 


The aorta appeared normal in and 


showed no gross signs of syphilis and only 


a slight degree of atherosclerosis. The 
thoracic portion of the esophagus was 
negative. The thoracic duct was not dis- 
sected. The thoracic vertebrae were nega- 
tive. 

The neck organs were removed at the 


level of the thyro-hyoid membrane. Larynx: 
The vocal cords were in the cadaveric posi- 
tion. The showed neither ulcera- 
tion nor neoplasm. There was a moderate 
degree of congestion of the tracheal mucosa 
which otherwise was negative. The cervical 
portion of the esophagus was negative. 

The subcutaneous tissues about the thyroid 
gland showed a marked thickening and 
serous infiltration and appeared like edema- 
The thyroid was not en- 


larynx 


tous scar tissue. 
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normal 


larged and showed approximately 
colloid substance. The parathyroids showed 
no gross change. 

were not en- 
and nerves 


The cervical lymph nodes 
larged. The cervical vessels 
appeared normal. The deep muscles of the 
neck were atrophic. The cervical verte- 
brae were negative. 

The peritoneum was smooth and shining 
no evidence of peritonitis 
14 x 


and there was 
The spleen measured 
meters and weighed 230 grams. 


9% x § cent: 
It showed 
some congestion and a moderate degree of 
lymphoid hyperplasia. 

The intestines, large and small, were en- 
tirely negative The appendix 
measured 7 centimeters in length and was 
It was free of adhesions 


grossly. 


normal in position. 
and showed no evidence of previous inflam- 
slightly bile 


mation. was 


The duodenum 
were patent. 


stained. The bile 

The ampulla was about 8 centimeters dis- 
tant from the pylorus. The stomach showed 
multiple petechiae but no ulceration. 


passages 


The 
mucosa had a smoothed out appearance. 


The pancreas was normal in size and 


and of normal appearance on 


= 88 


consistency 
section. The liver measured 25 x 17 
centimeters and weighed 1440 


old sCarre d 


grams. The 
capsule showed several areas. 


Two of these were at the lower border and 


caused a dimpling of the surface. The 
largest scar was on the diaphragmatic sur 
face of the liver and extended into the sub 
stance of the organ. On section the organ 
showed congestion and a diffuse increase 

stroma. The gall bladder showed no gro 

pathology. The portal vein was negative 
The mesentery showed only a very small 


amount of fat. The mesenteric lymph nodes 
were somewhat hyperplastic. 
The left adrenal was closely attached to 
the kidney but had a distinct capsule. On 
section the medulla showed far advanced 
autolysis, the cortex a moderate lipoidosis. 
The right adrenal was also closely attached 
to the adjacent kidney but with a distinct 
capsule intervening between the two organs 
It conformed in all appearances to the left 


adrenal. 


The left kidney measured 11 x 6 x 4 centi 
meters and weighed 150 grams. ‘The cap- 
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sule stripped with ease, leaving a smooth 
surface. The surface showed many small 
dark brown specks. Between these were 


irregular areas of lighter brown pigmenta 
tion and irregular yellowish patches, giving 
to the organ a remarkable color effect. On 
section the cortex showed numerous 
scattered areas similar to those noted in the 
cardiac musculature. These, however, were 
somewhat lighter in color and had the ap 
pearance of minute infarctions. The cor- 
tex was not reduced in thickness. The pyra- 
mids did not share in the areas of discolora 
tion. The left ureter appeared normal. The 
right kidney measured 11 x 6 x 4 centimeters 
appearanc 


fine, 


grams. Its 
identical with that of 


and weighed 160 
was in every respect 
the left side. 

The abdominal aorta showed no gross evi- 
The iliac and 
ascending vena were The 
lymph vessels in the abdominal cavity were 
not distended. The retroperitoneal lymph 
nodes appeared hyperplastic. 

The submucosa of the rectum showed sev- 
hemorrhage in the form of 
The mucosa 


spyhilis. vessels 


dence of 


cava negative. 


eral areas of 
small, brown, 


was somewhat congested. 


raised spots. 


The bladder mucosa showed many round- 


ed, elevated brown areas which felt firm 
and were free of ulcerations. They were 


scattered throughout the 
abundant at the trigone. 
normal. 

The vagina and vulvae were normal in 
size and 


mucosa but most 


The urethra was 


appearance, the uterus normal in 


position. The tubes appeared normal and 
patent. There was a small cyst in the left 
ovary. The right ovary appeared normal. 


Sections of skin were removed from vari- 
ous parts for microscopical examination. 

The left knee joint was opened by a semi- 
lunar incision. The appeared pale. 
The cartilages showed no gross change. A 
piece of the synovial membrane and a sec- 


joint 


tion of the joint surface of the femur were 
removed for microscopic examination. At 
the time of autopsy the following 
pathological diagnoses were made: 


gross 


Scleroderma. Extreme generalized arter- 
iosclerosis with multiple minute infarcts of 


Cardiac fail- 


the heart muscle and kidneys. 
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ure with hydropericardium, bilateral hydro- 
Atelectasis of the lower 
lobes of both lungs. Congestion and edema 
of the right lung (base). Petechial hem- 
orrhages, recent and old, in the 
the bladder and rectum. Atrophic arthritis 
of the left knee. Multiple decubital ulcers. 

The Microscopical Findings were as fol- 
The spinal cord showed congestion 


thorax and ascites. 


mucosa of 


lows: 
and edema and early post mortem changes. 
There was no tract degeneration and there 
were no changes in the meninges. The 
heart showed marked subepicardial fatty in- 
filtration There 
atrophy of the heart muscle, with areas oi 
increased stroma and fatty degenerative in- 
showed a 


with serous atrophy. was 


The larger coronaries 
There was sclerosis 


filtration. 
well advanced sclerosis. 
The aorta showed a 


of the endocardium. 


well advanced sclerosis without lipoidosis. 
There was no The 
lungs showed marked congestion and edema 
with an 


numerous 


evidence of syphilis. 


chronic passive congestion 
There 
There were patches of 
early pneumonia and The 
bronchial nodes were heavily pigmented and 
free of tubercles. 


Thy- 


and a 


acute exacerbation. were 


heart lesion cells. 


atelectasis. 
markedly congested but 
The larynx showed a chronic edema. 


roid showed excessive colloid (colloid goi- 
ter) and increased stroma. There was no 
lymphoid hyperplasia. The fat stains 


showed a small amount of lipoidosis. Spleen 
showed chronic passive congestion, atrophy 
stroma. The colon 


*ndix showed 


and relative increase of 
showed chronic catarrh. 4; 
old fibrosis and chronic catarrh. The small 


intestine showed atrophy and _ congestion. 
The stomach showed post mortem changes, 
marked atrophy and slight congestion. The 


pancreas showed slight atrophy and chronic 


passive congestion. The liver showed 
chronic passive congestion, atrophy, fatty 
infiltration and localized angioma caver- 


The fat stains showed marked fatty 
infiltration. Gall bladder was 
Adrenals showed a patchy lipoidosis but no 
Peri-adrenal fat showed ser- 


infiltration: 


nosum. 
negative. 


infiltrations. 
ous atrophy and inflammatory 


Kidneys showed an acute progressive in- 


farction of the outer portion of the cortex, 


with arteriosclerotic atrophy. There was 
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a chronic parenchymatous degenerative ne- 
phritis. The lymph nodes showed a chronic 
hyperplastic lymphadenitis. Chronic sinus 
catarrh. The paravertebral ganglia showed 
no changes. The diaphragm was negative. 
The vertebrae showed a moderately hyper- 
The knee joint was mark- 
edly atrophic, the bones osteoporotic and 
showing an absence of red marrow. The 
showed a very marked melanosis of 
There were numerous chromato 
phores in the corium. There was a diffuse 
sclerosis of the corium and _ subcutaneous 
There was atrophy of fat tissue 
and replacement by a dense, hyaline con- 
nective tissue. Scleroderma. Striped mus- 
cles were markedly atrophic, with interstitial 
fibrosis. The urinary bladder showed mark- 
ed fibrosis of the submucosa. There were 
numerous cell nests of Brunn and a def- 
inite sclerosis of the submucosa. The 
vagina showed marked fibrosis of the wall. 
The uterus showed atrophy, the cervix dense 
fibrosis and a papillomatous hyperplasia of 
the squamous epithelium; also old grandular 
erosion. The Fallopian tubes showed old 
fibrosis. The ovaries showed marked fibrosis 
and atrophy; an unresolved corpus luteum 
leit 


plastic marrow. 


skin 
the rete. 


tissues. 


in the ovary. 


Final Pathological Diagnosis: Scleroder- 
ma. Chronic atrophic arthritis, most marked 
in the knee and elbow joints. Advanced 
sclerosis of aorta and renal arterioles. Pro- 
infarction of the kidneys. Cardiac 
Hydropericardium, _ bilateral 


gressive 
insufficiency. 


hydrothorax and ascites. Fatty liver. Lip- 
oidosis of the kidneys. Early lobular 
pneumonia. Chronic hypertrophic cystitis 
with cells nests of Brunn and marked 


sclerosis of the submucosa. Chronic fibroid 
Cervical erosion. Large petechial 
bladder and rectum. 
ulcers. Hemangioma 


vaginitis. 
hemorrhages in the 
Multiple decubital 
cavernosum of the liver. 


SUMMARY 


The physical and autopsy findings 
of a case of scleroderma are reported. 
The local changes in the skin conform 


in all respects to those previously re- 


Harold Gordon 


ported by other observers. They con- 
sist essentially of a fibrosis with hyali- 
nization, with secondary atrophy of 
skin structures, with pigmentation. The 
striped muscles showed marked atro- 
phy. 

The patient 
changes (fibrosis) in the thyroid and 


presented moderate 
slight inflammatory and lipoid changes 
of the adrenals. These changes are 
so common without scleroderma that 
they can hardly be taken as evidence 
favoring the endocrinal origin of the 
condition. 

The widespread fibrosis and sclero- 
sis shown by this case in organs other 
than the skin might be interpreted as 
the general 
As writers 


indicating some change in 
metabolism allied to gout. 
have begun to characterize generalized 
xanthoma as evidence of a “lipoid 
gout” so scleroderma might be styled 
a “sclerotic” or “fibroid’”’ gout in dis- 


tinction to the ordinary “calcareous” 


or “urate” Strength is given to 


the assumption by the fact that cases 


gout. 


have been reported showing the coin- 
cident association of scleroderma and 
calcareous gout in the same individual. 
Numerous cases have been reported of 
scleroderma with calcareous concre- 
tions in the skin and subcutaneous tis- 
sues. There exists a whole series of 
affections of complex origin varying 
from trophic conditions of the skin as- 
sociated with calcareous concretions to 
scleroderma. In the present case no 
lime-salt deposits were present, other- 
wise the hyalinization of the connective 
tissues is precisely the same as that 
seen in cases of scleroderma with nod- 
ular subcutaneous calcifications. Since 
the cases of scleroderma showing lime- 
salt concretions have been explained 














on the basis of a phosphoremia under 
the influence of a functional disturb- 
ance of the endocrine system, those 
without calcification must apparently 
lack the calcifying factor of the dys- 
crasia. The process of lime-salt infil- 
tration is a terminal stage, which ap- 
pears only in certain cases, and in these 
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only in certain zones. It is apparent 


that 


this whole series of conditions 


must be etiologically related, that they 


must represent the same metabolic and 


dysendocrinal background with a vary- 


ing humoral factor, a lipoidemia in cer- 


tain 


cases, in others a calcemia or 


phosphaturemia, in others a uricemia. 


(160) 


(17) 


(18) 


(19) 


(20) 


21) 


tN 
LS) 


(23) 


(24) 


(25) 
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The Management of Some of the More 
Common Diseases of the 
Lower Bowel 


By L. Cart Sanpers, M.D., 


ISEASES of the anus and 
rectum are the most neglected 
of all the pathologic conditions 

affecting the human organism. Just 

why this is true is difficult to explain. 

Both women and men have an inher- 

ent reluctance in volunteering infor- 

mation concerning abnormal  condi- 
tionst about the anus. They frequent- 
ly use the various advertised nostrums 
to treat themselves, rather than seek 
medical advice. The medical profes- 
sion has not 
enough its responsibility in caring for 
the diseases of the lower bowel. Med- 
ical instructors casually mention ano- 


journals 


considered seriously 


rectal diseases and medical 
are conspicuously short of articles bear- 
ing on this subject. Physicians often 
neglect to question their patients con- 
cerning symptoms which would lead to 
a proctoscopic examination. The busy 
physician will frequently prescribe an 
ointment or suppositories without mak- 
ing a rectal examination. Needless to 
say the results of such treatment are 
far from satisfactory. 


The lower bowel is as accessible for 
examination as the nose and _ throat. 
Preliminary preparation by a_ simple 
enema is usually satisfactory. If a 


proctoscopic table is not available, the 
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patient can be examined in the knee- 
shoulder position on an ordinary table. 
The instruments necessary are: a 
medium size sigmoidoscope and ano- 
light, cots, 


scope with direct finger 


microscopic slides, and cotton swabs 
on long applicators. Where a water 
faucet is available, a long tube suction 
outfit can be used with advantage. 
Indications for 
pain in or about the rectum or anus, 
bleeding from the anus, protrusions, 


pruritus, abnormal discharge, crawling 


proctoscopy are: 


sensation in the anus, and unexplained 
If every pa- 
these 


diarrhea or constipation. 
tient is questioned concerning 
symptoms, it is surprising how many 
will acknowledge one or more being 
present. Examination of the anus 
should be made with the patient lying 
on the side with the knees flexed. In 
this position the sphincters are relaxed 
and very little pain is experienced. If 
the patient is allowed to strain as at 
stool, such as 


fissures, and 


abnormal conditions 


enlarged papillae, are 
brought into view. In the same man- 


ner also, internal hemorrhoids or 
polypi, are forced to protrude and can 
be seen. The examining finger should 
be inserted and by a rotary movement 


the anus and lower rectum carefully 
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palpated. After this examination the 
patient can be placed in the knee- 
shoulder position and _ proctoscopy 
performed. 

Constipation is frequently the result 
of pathology in the lower bowel. Any 
condition which results in abnormal 
sphincteric contraction at the anus will 
eventually produce constipation or 
fecal impaction. Errors in habit, diet 
and sedentary living are productive 
of stasis in the colon. Hard dry fecal 
masses accumulating in the rectum 
produce an atony of the bowel wall 
and irritate the structures comprising 
the anus. Small fecaliths entering the 
crypts of Morgagni cause a chronic 
inflammation and subsequent abscess 
formation. Anal papillae become 
hypertrophied by irritation and the 
elongated papillae produce a contrac- 
tion of the sphincters of the rectum. 
Engorgement of the hemorrhoidal 
plexus frequently results in hemor- 
rhoids. When the anal mucosa is ir- 
ritated and injured by hard feces, fis- 
sures are formed. The acrid discharge 
from infections involving the papillae, 
crypts and fissures, pours over the 
skin around the anus causing a pru- 
ritus Therefore patients with any of 
the above diseases may seek medical 
advice because of pruritus ani. 

Diarrhea, unless profuse or frequent, 
is often ignored by the patient and 
physician. Intermittent loose stools 
may be due to errors in diet, achylia, 
chronic cholecystitis, protozoan infec- 
tion, chronic colitis, proctitis or poly- 
posis. Amebiasis is not uncommonly 
found in patients who have no diar- 
rhea. Frequent watery stools accom- 
panied by tenesmus is the most com- 
mon cause of hemorrhoids. Stool ex- 


amination should be made of every 
patient complaining of diarrhea. 

Pruritus ani is fairly,common and 
is a complication of some disease 
higher up in the bowel. Ointments 
and powders applied naturally give 
only temporary relief unless the cause 
is found and relieved. Every patient 
complaining of pruritus ani should 
have a careful examination of the anus 
and rectum. 

Papillitis is hypertrophy of the anal 
papillae due to chronic irritation. 
These papillae may become enormously 
enlarged and protrude through the 
anus giving rise to a crawling sensa- 
tion which is sometimes mistaken for 
worms. 

Cryptitis usually accompanies papil- 
litis. The crypts of Morgagni secrete 
the mucus which lubricates the feces 
in its passage through the anus. When 
they become infected, they expel an 
acrid fluid which is largely responsi- 
ble for pruritus. When the infection 
in the crypts burrows through the 
mucosa, local abscesses form which 
may penetrate the perianal and _peri- 
rectal spaces, producing large deep 
seated abscesses and subsequent fis- 
tulae. Cryptitis is a focus of infec- 
tion which is frequently overlooked. 
There is an abundant blood supply to 
the anus and absorption of pus from 
this source can produce focal symp- 
toms as easily as infected tonsils or 
septic teeth. One of our patients, a 
girl 22 years of age, had complained 
of progressive weakness, loss of weight 
and a daily rise of fever for four years. 
Frequent general examinations had 
been made by various physicians with 
negative findings. Her lungs were 


normal, her urine contained no pus and 
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her tonsils had been removed without 
relief. On careful questioning, she 
remembered on a few occasions to 
have noticed an itching and burning 
in the anus and a few times her under- 
clothes were stained yellow. On ano- 
scopic examination a large infected 
fissure and abscess of the post-anal 
crypts were found. There is no doubt 
of this being the focus which had pre- 
viously been overlooked. 

Fissure in ano with its sentinel pile, 
is a familiar picture to all. Text books 
tell us that ninety per cent are found 
in the posterior anal commissure. We 
have found almost as many anteriorly. 
Superficial fissures in the anal skin 
are often multiple. Deep fissures into 
the mucosa are usually single. Pain 
in the rectum during and after defec- 
ation is the outstanding symptom. If 
the fissure is deep enough to expose 
a nerve filament or sphincter muscle, 
the pain may be severe enough to re- 
quire an opiate. Fresh bleeding after 
defecation always occurs when the 
fissure involves the anal mucosa. Pa- 
tients with long standing fissures be- 
come anemic and the general health is 
impaired. Pruritus ani develops when 
the fissure becomes infected. The pur- 
ulent discharge excoriates the skin 
around the anus producing a constant 
irritation which is impossible to con- 
trol without correcting the fissure. 

Peri-rectal abscesses are common. 
Infection from the crypts and fissures 
burrows through the mucosa above 
Hilton's white line and entering the 
peri-rectal spaces, finds a fertile field 
for abscess formation. The symptoms 
of a peri-rectal abscess are, pain in or 
around the rectum, extreme sensitive- 


ness, fever, rigors and _ leucocytosis. 
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Unless the abscess is drained early, it 
will penetrate the soft structures along 
the line of least resistance, pointing 
into the rectum, vagina or into the 
buttock on either side of the anal open- 
ing. If such an abscess is opened 
early much destruction of tissue is pre- 
vented. TF istulae usually result from 
these abscesses. Correction of fissures, 
cryptitis and constipation will greatly 
reduce the number of peri-rectal ab 
scesses. 

Fistula in ano is an infected tract 
through the soft structures of the 
buttocks or perineum, resulting from 
an incomplete healing of an old ab- 
scess. If the infection has bur- 


rowed in several directions the 
openings will be multiple. A_ blind 
fistula has only one opening. A com- 
plete fistula drains into a viscus and 
externally in the buttocks or perineum. 
Fistulous openings are quite charac- 
teristic. There is an eversion of the 
subcutaneous tissue, forming a teat- 
like elevation with an opening in the 
center from which a purulent material 
can be squeezed. Blind fistulae point- 
ing into the rectum are often difficult 
to locate. One can often palpate the 
indurated area around the opening by 
the examining finger. A direct view 
through the anoscope reveals the sinus 
and makes the diagnosis certain. The 
vast majority of fistulae are not tuber- 
culous though fistulous tracts are fre- 
quent in patients with pulmonary tu- 
berculosis. 

Hemorrhoids, both internal and ex- 
ternal, are the result of mechanical 
pressure upon or irritation of the hem- 
orrhoidal mechanical 
pressure by the pregnant uterus and the 


plexus. The 


straining during childbirth frequently 
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hemorrhoids. 
and 


result in large internal 
Constipation, fecal impaction, 
diarrhea from disease or purgation 
cause a chronic congestion of the veins 
of the lower rectum and subsequent 
hemorrhoids are 


varicosity. Internal 


covered with mucus membrane and 
originate above the internal sphincter. 
They may protrude en masse forming 
the well known grape-like cluster and 
become very painful. This variety 
frequently bleeds profusely and if un- 
treated will cause a partial prolapse of 
the rectum. When contraction of the 
internal sphincter cuts off the return 
circulation, strangulation occurs. This 
condition is very painful and demands 
emergency treatment. External hem- 
orrhoids are covered by skin, having 
their origin below Hilton’s white line. 
A large external hemorrhoid may be- 
come thrombosed causing acute pain 


and swelling. 


In making the examination for 
hemorrhoids, the patient should be 
placed on his side with the knees 


flexed on the abdomen. The buttocks 
are separated and he is asked to strain 
The will 
present at the 
gloved index finger well lubricated is 
gently inserted and careful palpation 
with a circular movement made to de- 
termine the extent of the hemorrhoids. 
Later, the patient can be examined 
in the knee- 


as at stool. hemorrhoids 


anal opening. The 


through the anoscope 
shoulder position. 
Polypus. Polypi may be found sing- 
ly or in large groups and will be found 
complicating other rectal diseases. The 
usual location of a single tumor is in 
about two inches 


It sometimes grows 


the lower rectum 
from the anus. 


on a long pedicle and may protrude 
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outside the anal opening. Multiple 
polypi may fill the entire colon and 
cause few symptoms. The usual symp- 
toms are: abnormal protrusion, bleed- 


ing, diarrhea, and partial obstruction. 
Polypi are usually benign though they 
may undergo malignant degeneration. 
They are more often found in young 


people. 
Strictures of the rectum are the re- 
sult of previous inflammation. All of 


the cases have their origin in some 


previous intra-rectal injury, or irri- 


tation due to dysentery, carcinoma, 
syphilis, tuberculosis or muscular 
spasm. The symptoms are those of 
obstruction due to the narrowing of 
the anal canal. The stools will be 
soft, small, thin and contain mucus 


and sometimes blood. Gaseous disten- 
sion from incomplete evacuation, vague 
pains in the pelvis or back and general 
malaise from autointoxication. Syphi- 


litic strictures are far more common 


in women than in men. 
the 


Malignancy. Cancer occurs in 


rectum more commonly than in any 
other part of the colon. The favorite 
sites are the lower dilated portion or 


Ulcer- 


in- 


ampulla and the rectosigmoid. 
The onset is 
of 


ation occurs early. 
weight or 


sidious with no _ loss 


cachexia in the beginning but rapid 


loss in the late stage. There is often 
a sensation of weight and pressure in 
the rectum accompanied by alternate 
diarrhea and constipation. The stools 
are blood stained when ulceration has 
occurred. Where the cancer 
cated in the ampulla, it can be palpated 


is lo- 


by the examining finger. In the recto- 
sigmoid it can be seen through the 
proctoscope. Malignancy of the rec- 
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tum is more common in men 
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women. A characteristic feature about 
it is that it 
dividuals under thirty years of age. 
Metastasis occurs by way of the lym- 


often occurs in in- 


phatics and veins. The diagnosis is 
made by the symptoms, the examining 
finger when in the ampulla, the procto- 
scope when higher up in the rectum 
and by the deformity seen in an opaque 
enema. Patients in the cancer age 
who complain of sudden onset of con- 
stipation or alternate constipation and 
diarrhea, who have symptoms of par- 
tial obstruction and_ blood 
stools, should be carefully examined 


stained 
for rectal carcinoma. In the end stage 
when loss of weight and cachexia ap- 
| 


iCsSsS 


pear, the condition is usually hope 
because of metastasis having already 
occurred. 

Managenient of the diseases of the 
anus and rectum. Treatment may be 
divided into three classes: 


1. Prophylactic. 

2. Medical. 

3. Surgical combined with medi- 
cal. 

Prophylactic treatment consists of 
hygienic measures, cleanliness, correc- 
tion of constipation, diarrhea, the 
proper mastication of food, the drink- 
ing of an abundance of water, and the 
avoidance of using unclean nozzles on 
enema syringes. 

Medical management is beneficial in 
simple inflammatory conditions such as 
cryptitis, papillitis, superficial fissure 
and mild hemorrhoids. We have seen 
some excellent results from the appli- 
cation of 5% mercurochrome (220 
soluble) on cotton swabs, followed by 
the instillation of two ounces of ex- 
tract of witch hazel into the rectum. 


every day at 


Treatments are given 
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first, then every other day. As the con- 
dition improves, treatments are given 
twice weekly until the lesion has healed. 
The instillation of four ounces of olive 
oil at night or suppositories containing 
a mild antiseptic such as boric acid, 
zinc oxid and ichthyol is often a help- 
ful adjunct to the local treatments. 

Surgical treatment is necessary in 
all cases of deep seated cryptitis, elon- 
gated papillae, deep fissures, prolaps- 
ing, strangulated, thrombosed or bleed- 
ing hemorrhoids, polypi, abscesses, 
fistulae and malignancies. 

It is our custom to follow up all our 
surgical cases with medical treatment 
until the Con- 


valescence is shortened, the 


wounds have healed. 
wounds 
heal more kindly, the patient is more 
comfortable and the end results are 
far more satisfactory when this pro- 
cedure is followed. Beginning on the 


fourth day, when the bowels have 


moved, we take the patient to the 


treatment room daily for treatment 
similar to that outlined under medical 
management. The wounds are cleans- 
ed and the dressing changed after each 
bowel movement and in the case of 
iodoform 
This 


a great deal of work but the 


postoperative fistulae, the 


gauze packs are changed daily. 
results more than justify the effort ex- 
pended. 

In conclusion I wish to emphasize 
the importance of a careful examina- 
tion of the lower bowel, in all patients 
who present symptoms pointing to dis- 
ease in this region. ‘Treatment should 
continue until healing has occurred. In 
disease of long standing many weeks 
may be required to restore the bowel 
to normal function. Patients as a rule 
co-operate well and are grateful for 


the relief obtained. 














Glycosuria and Diabetes 


By A. Gatampos, M.D., New York City 


T the February meeting of the 

Progressive Medical Society of 

New York Dr. Louis I. Harris, 
Health Commissioner of New York 
City, called our attention to the sig- 
nificance of the Periodic Health Ex- 
aminations, emphasizing the impor- 
tance of age. The usefulness of the 
periodic health examination can hard- 
ly be demonstrated in a more im- 
pressive way than in the practical case 
of glycosuria and diabetes. In this 
special instance the periodic health ex- 
amination undoubtedly increases the 
number of the early diagnosed cases 
and consequently if there is any value 
in the early diagnosis, this swings the 
ratio between the mild and severe, re- 
spectively between the early and neg- 
lected cases in favor of the frequency 
of the mild and earlier forms of the 
disease. 

Consensus of opinion, both public 
and professional, is prone to consider 
glycosuria and diabetes as synonyms, 
and as a practical demonstration the 
life insurance companies find any 
slight degree of glycosuria, without 
further analysis of the case, sufficient 
ground for refusal to issue policies. 

Still we safely can say, that both 
conditions are not identical: presence 
of dextrose in the urine does not nec- 
essarily mean diabetes, just as album- 
inuria is not identical with nephritis. 


There are principal differences be- 
tween both. While glycosuria is only 
a symptom—certainly the most impor- 
tant and characteristic for diabetes— 
which can as a concomitant symptom 
be encountered in various other mor- 
bid conditions too, diabetes is a dis- 
ease-entity, characterized by a faulty 
metabolism—not solely, but principal- 
ly—of the carbohydrates. While most 
of the glycosurias are innocent, often 
transitional occurrences, without pro- 
gressive tendency, diabetes is, even in 
its mildest form, a persistent disease, 
which may progress and may, due to 
its inter-relation with the other organs, 
affect the entire system. 

Contrary to the varying etiology of 
the various forms of glycosurias, the 
uniformity of that of diabetes mellitus 
Diabetes mellitus 
is actually a true disease-entity. Still, 
discriminate 


cases is significant. 


on closer view we 
between the type of 


voung and of older people. 


may 
diabetes of the 
This dif- 
ferentiation is more than something at- 
tributable to the different ages. 


The 


nourished, elderly people offers a more 


diabetes of corpulent, over- 
favorable prognosis than the diabetes 
But 


of lean children and young adults. 
the prognosis is not better because they 
are stout or overfed. Indeed they de- 
velop diabetes because they carry on 
this mode of living and their over- 
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indulgence in nourishment predisposes 
to its development. Moreover, the 
diabetes of older people is often due 
to degenerative processes in the ves- 
sels, not different in character from 
those met with in other organs. Dia- 
betes from these causes has an easily 
determined etiology and accordingly it 
can easily be combated or improved. 
It is not always a disease sui generis; 
it is often a condition dependent on 
overfeeding, like obesity. Surplus of 
energy in the first instance is shown 
as sugar in the urine, in the other it 
leads to an excess of fat. This dia- 
betes is strikingly different from dia- 
betes juvenilis. 

Diabetes juvenilis represents a very 
severe, and before the insulin era an 
absolutely deadly disease. These young 
people need energy not only for keep- 
ing their equilibrium, they need sur- 
plus of energy for their growth as 
well. But unfortunately these severe 
diabetics (and that is the reason they 
are severe) cannot utilize carbohy- 
drates, and this metabolic disturbance, 
as is well known, secondarily affects 
the fat metabolism as well. Both im- 
pairments combined—since no energy 
can be furnished to keep up life— 
make living impossible. They inevita- 
bly lose weight since they cannot util- 
ize the calories in their diet. That 
makes them severely sick, therefore 
they become more lean. If they could 
be kept in equilibrium, or if they could 
gain weight, their life would not be 
seriously endangered; this would be 
equivalent to utilization of calories. 
Fattening is an evidence of cure here 
—not the aim, but rather a natural ef- 


fect of condition—like 


improved 
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weight-reduction in the diabetes of the 
obese and of elderly individuals. Of 
course stout or overfed persons also 
may develop true, severe diabetes, just 
as the diabetes of meager persons can 
also be mild. 

In diabetes juvenilis the diabetes is 
primary ; general weakness and under- 
nutrition are secondary. In diabetes 
of older individuals, corpulence is pri- 
mary and diabetes develops consecu- 
tively. The importance of obesity as 
primary factor, in these cases, is also 
emphasized by Joslin, Mosenthal, etc. 

The just like a 
man, should have his normal, average 


diabetic, normal 
weight; the spare should be fattened, 
the stout should be reduced, not only 
because an average weight is optimal, 
but for the sake of combating the ill 
health which is etiologically important 
in mild cases of those in later life, or 
to correct emaciation due to the sever- 
ity of the disease in diabetes juvenilis. 

Weight apposition offers a_ better 
prognosis in young people, while re- 
duction in weight should always be 
aimed at in obese adults. If the con- 
stitutional condition seems to have a 
causative relationship to the develop- 
ment of the disease, the opposite state 
should always be aimed at. 

sut even if there is a discrimination 
in the clinical appearance, prognosis, 
etc., between both forms, the faulty 
metabolic disturbance is in all these 
cases identical, only quantitatively dif- 
ferent. 

Diabetes mellitus is characterized by 
a faulty mechanism not only of the 
carbohydrate, but also of the fat and 
protein metabolism. The anomaly of 


the carbohydrate metabolism should 
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not be dwelt upon. It is too well 
known. None the less _ important 
are the fatty metabolic disturb- 
ances, which are, as a rule, en- 
countered only in the more se- 
vere cases. It is not important from 


this point of view, whether or not this 
is the case because the fat burns only 
in the flame of the carbohydrates, as 
stated by Rosenfeld and as recently 
experimentally proven by Shaffer, and 
accordingly as long as the carbohy- 
drates are properly utilized, no change 
in the fatty metabolism occurs, or per- 
haps because a partial or incipient 
change in the pancreas affects only 
the carbohydrate metabolism, and far- 
ther advanced alterations can bring on 
changes in the katabolism of the fats 
The that 


connected with diabetes was and still 


only. fact is, the danger 
is, more to be seen in the metabolic 
disturbance of the fat, than in that of 
Acetone, diabetic 
the 


the carbohydrates. 


acid and _ beta-oxy-butyric acid, 


scourge to diabetes, are representing 


the intermediary products of the fatty 
metabolism, indicating that the fatty 
acids cannot be oxidized to their end- 
products. 

Not all the 
even number of C 
system with the formation of the beta- 


fats, only those with 


atom endanger the 


oxy-butyric acid; Max Kahn's intar- 
vin, a synthetic fat with odd number 
of C 
diabetic be broken down to its 
H,O CO., 


forming aceton-bodies. Louis C. 


atom should even by a severe 
end- 
without 
John- 


pre ducts to 


son calls incomplete oxidation of the 
fatty acids: ketosis, and if these sub- 
stances accumulate faster than they 


can be excreted, we have acidosis or 


A. Galambos 


diminished bicarbonate of the blood. 
The degree of acidosis can be meas- 
ured either directly by the determina- 
tion of the actual amount of the ace- 
ton-bodies or indirectly by estimating 
the amount of the alkaline reserve of 
the blood plasma, by determining its 
CO, combining power. 

In case of insufficient glucose-oxi- 
dation the decomposition of the fats 
is incomplete. It is assumed that the 
oxidation of one molecule glucose suf- 
fices to completely oxidize 1 molecule 
fatty acid. Furthermore incomplete 
breaking down of 1 molecule fatty acid 
will produce one molecule ketone body 


According to P. A. Shaffer and 
Wilder, if the molecule of fat to be 


more times larger 
the 


burned is two or 
the 


burned carbohydrates ( from this stand- 


than molecules of actually 


point it is unimportant whether the 
ingested as in 


not 


carbohydrates are 
starvation, or not utilized as in dia- 
betes), the katabolism of the fat stops 
at the intermediary stage of the ace 
ton-bodies. \ccording to W oodyatt, ¢ 
safe ketogenetic anti-ketogenetic ratio, 
ie. FA/G is 1.5 or 

, ©).46 P-+_O.90 F 
words ——— ' 
C+O.58 P+O.10 


less, in other 


~should be 
1.5 or less, being the source of F, C, 
endogenous, or F 
) 


a= € S] ecially 


P, exogenous or 


should not exceed 2 C 


with diets of magnitudes above the 


basal caloric requirement, because the 


surplus of calories will—at the same 


body weight—increase the acidosis 


(aceton bodies) 


concentration, 1.e 





kg 
ratio. 


The lipoid changes in the _ blood 














ees ee 





Glycosuria and Diabetes 


serum, and the increase of its choles- 
terol content as manifestations of the 
fatty metabolic disturbances should 
only be mentioned here. 

The knowledge of the metabolic dis- 
turbances of the proteins in diabetes 
mellitus is generally less known. Since, 
during the decomposition of the pro- 
teins in severest experimental phlo- 
rizin diabetes we find the amount of 
dextrose 3.65 times higher than that 
of the nitrogen (1 gm. of N. being 
derived from 6.25 gms. of protein) as 
expressed by the D/N ratio, it can be 
easily calculated that the dextrose pro- 
duction from protein amounts to its 
58% by weight. In other words the 
proteins during their metabolism split 
off 58% amino-acids, convertible into 
glucose, with antiketogenetic effect. 

Since a long time it has been known 
to the clinicians that some of the dia- 
betics, the so-called protein-sensitive 
diabetics, do not tolerate the proteins 
very well, ie. these diabetics respond 
to the increase of the protein in the 
diet with the prompt rise of glycosuria. 
Each case behaved somewhat differ- 
ently, and each case separately had to 
be tried out for its protein-sensitive- 
ness. 

Outside of this, there is also an- 
other type of metabolic disturbance of 
the proteins, which is more analogous 
to, but independent from those of the 
carbohydrates and fats. I found fif- 
teen years ago, with my co-worker Dr. 
B. Tausz, that the urine in most of 
the cases of severe diabetes mellitus 
contained increased amount of amino- 
acids. 

Amino-acids are as well known hy- 


products of the proteins 


drolytic 
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intermediary stage of 
meta-proteins, proteoses, peptones, 
polypeptids. But as according to 
Lengyel and Hary, during the fer- 
ment-reactions of the decomposed pro- 
teins in the stomach, no heat-produc- 
tion will be observed, hyperaminosuria 
means from energetical view-point 
total loss of the respective proteins. 


through the 


The hyperaminosuria found in our 
cases was an absolute, a relative and 
an alimentary one, pointing to the in- 
sufficient utilization of the proteins. 
Hyperaminosuria had after all kindred 
significance and was analogous to 
the acidosis due to the insufficiency of 
the fatty metabolic changes. 

We soon completed our work by the 
complementary experimental part, and 
found hyperaminosuria in pancreas- 
diabetes of dogs, i.e., after preliminary 
pancreas extirpation had been _per- 
formed. The hyperaminosuria is 
caused only by the loss of the internal 
secretion of the pancreas, because lig- 
ature of both of the pancreatic ducts 
had no effect upon the degree of the 
excretion of the amino-acids. 


The findings of the diabetic hypera- 
minosuria were soon corroborated by 
a number of authors (among them: M. 
Labbe and H. Bith; H. Labbe; Pri- 
bram and J. Loewy; W. Loeffler, 
etc.). 

Accordingly the protein metabolism 
suffers, partly because its decomposi- 
tion may stop at the stage of amino- 
acids, and partly because another large 
amount of amino-acids enhances 
through its antiketogenetic effect the 
sugar-excretion, acting similarly to 
dextrose. 


The glycosurias have a varying eti- 
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ology and pathology, and accordingly 
their interpretation and _ significance 
cannot be uniform. The best studied 
form of the non-diabetic glycosurias 
is the clinically known renal diabetes, 
and the phlorizin glycosuria, which is 
often considered the experimental 
form of the renal diabetes. 

Outside of these forms there are 
other types of the non-diabetic glyco- 
surias, as those after shock, trauma, 
cerebral hemorrhage, commotion of 
the brain, injury, experimental piqure, 
in asphyxia, narcosis, infectious and 
post-infectious conditions, arterial hy- 
pertension, chronic nephritic condi- 
tions, imbalance of the internal secre- 
tory organs, as the primary and com- 
pensatory hyperfunction of the thy- 
roid, adrenals, hypophysis, or admin- 
istration of their active principles as 
that of the adrenalin, hypophysis ex- 
tract, thyroxin, etc., to give only an 
idea as to the multitude and heterogen- 
icity of these forms. 

If we want to make a differentiation 
between glycosurias of any origin and 
diabetes mellitus, of any severity, the 
following questions should be cleared 
up: 

(1) Presence or absence of reduc- 
ing substance in urine; 

(2) In case of its presence, identi- 
fication of its dextrose nature; 

(3) Functional urine test with 50 
or 100 gms. of dextrose. 

(4) Blood-sugar determination on 
fasting. 

(5) Sugar tolerance curve, 
blood-sugar estimation before, and I- 
2-4 -hours after the ingestion of 50 or 
100 gms. dextrose (last 2 requirements 
only if feasible). 


1.€., 
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As an explanation to the 3rd re- 
quirement: The urine should be col- 
lected and examined 2 hours after the 
ingestion of about 100 gms. of sugar 
or somewhat more other carbohy- 
drates, taken in a convenient way, in 
form of a breakfast, as a functional 
test meal. 

If this functional done in 
cases of diabetes mellitus, the amount 
of the dextrose in the urine increases 
considerably. If any other form of 
glycosuria is present, with the chief 
representative of the renal type of 
glycosurias, the small amount of gly- 
cosuria which was present in the urine 
on fasting, or at any time during the 
examination, will, as a rule, stay as it 


test is 


was or even as the case very often is, 
decrease or disappear. 


In my judgment this is the most 
simple, practical and rational test for 
differentiation. 


As an explanation to the 5th re- 
quirement, when instead of the blood- 
sugar curve, only one determination 
can be taken, the most important ex- 
amination is the one taken 2 hours 
after the ingestion of glucose. The 
blood-sugar value after the ingestion 
of glucose returns within 2 hours to 
normal figures, respectively to the fig- 
ures found before the test meal was 
taken. This is the case under physio- 
logical and also under most of the 
pathological conditions. We count in 
this latter group also the various gly- 
cosurias. In true diabetes mellitus not 
only the height of the blood-sugar level 
is raised compared with those under 
normal conditions, but, and this seems 
to be the most characteristic feature, 


the return to normalcy never occurs 
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within 2 hours; the delay may take a 
much longer period of time due to, 
and in accordance, with the severity, 
of the individual case. But, like gly- 
cosuria, also hyperglycemia, or even a 
positive sugar tolerance test alone can- 
not be considered as absolutely prov- 
ing the existence of a true diabetes 
mellitus, as emphasized also by Mo- 
senthal. 

There are different aberrations, re- 
ferring to or characterizing certain 
parts of this mechanism. Hugh Mc- 
Lean calls “lag” cases, in which the 
blood-sugar level surpassing the phys- 
iological threshold value returns within 
2 hours to normalcy. The elevation 
of the blood-sugar level above the 
physiological threshold value brings on 
glycosuria, which, however, disappears 
within 2 hours after the ingestion of 
the carbohydrates. 


Aside from the lowered 
threshold value, its increase also de- 
serves our attention. The increased 
renal threshold value is encountered 
in the far advanced cases of chronic 
diabetes mellitus, and also in those 
combined with chronic nephritic con- 
ditions. Sometimes there is no such 
basic disease to be found and if the 
increase of the threshold goes beyond 
certain limits, the glycosuria may be 
entirely missed in the simultaneous 
presence of hyperglycemia. Polyuria 
and polydipsia may mask the diabetes 
mellitus and mislead to the erroneous 
diagnosis of diabetes insipidus, as long 
as the hyperglycemia does not clear up 
the nature of the situation, namely, the 
inhibitory function of the sugar-excre- 
tion, in other words: diabetes mellitus 
with increased renal threshold value 


renal 
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for glucose, as in one case observed by 
R. Balint. 

J. Andresen and A. Schmidt de- 
scribe high degrees of hyperglycemia 
without glycosuria in different infec- 
tious diseases, so e.g. in typhoid fever, 
dysentery and especially in scarlet 
fever, where they found blood-sugar 
values around 0.3% (without glyco- 
suria) in contrast to measles, in which 
disease normal glycemia seems to be 
characteristic. 

It is well to remember and this can- 
not be emphasized enough, as we find 
it accentuated in v. Noorden’s works, 
that the mild and especially the incip- 
ient cases of diabetes mellitus may 
vary to a great extent, and that there 
are diabetes mellitus cases in their 
earliest stage similar to those diag- 
nosed as diabetes renalis. 

Not only the different forms of gly- 
cosurias are etiologically and patholog- 
ically different, but its chief represen- 
tative, the diabetes renalis, is, even to- 
day, according to different authors, 
interpreted in entirely different ways. 

In my opinion, diabetes renalis is 
principally different from diabetes 
mellitus, notwithstanding the fact that 
the differentiation can—especially in 
the earliest manifestation of the dis- 
ease—be sometimes difficult or not 
even possible. As a rule, in diabetes 
mellitus, the diabetes is persistent even 
if the glycosuria is not (as in the mild 
cases); while in renal diabetes the 
glycosuria is persistent even if the dia- 
betes, i.e., the disease is not (as in the 
transitional cases). 

In renal diabetes, we expect a per- 
sistent glycosuria, i.e., any portion of 
the urine contains dextrose, regardless 
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of food taking; the glycosuria is with 
very few exceptions, mild, the dex- 
trose concentration varying between 
0.1-0.5%. The persistency of glyco- 
suria is very characteristic, and this 
should be emphasized as against the 
mild cases of diabetes mellitus, in 
which latter case aglycosuria always 
can easily and within a day or so be 
achieved. In renal diabetes the small 
amount of dextrose, often only traces, 
will no matter how strict carbohydrate- 
free diet is given, persist. Lewis and 
Mosenthal observed only after a six 
days’ lasting starvation, disappearance 
of the glycosuria. A slight degree of 
stubbornly persistent glycosuria, inde- 
pendent of food-taking, is the most 
the diabetes 


significant feature of 


renalis. 

The diagnosis of renal diabetes is 
never complete without blood-sugar 
determination. ‘The blood-sugar is al- 
ways low; normal, low-normal or sub- 
normal; this is the case, not only on 
fasting, but also after administering a 
great amount of carbohydrates. The 
physiological renal threshold value for 
glucose is never surpassed, and still 
there is a continuous glycosuria. The 
glycosuria is always independent of 
the height of the blood-sugar level. 
There is no response between carbo- 
hydrate intake and the degree of gly- 
cosuria, but if there is any, as it some- 
times may occur, we find the interest- 
ing reverse type; on increasing the 
carbohydrates in food the degree of 
Gibson and 


glycosuria may lower. 
Larimer found that in renal diabetes 
the injection of 50 gms. of glucose 
lowered the glycemia to such an ex- 
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tent that hypoglycemic reaction may 
appear. 

Although most cases of renal dia- 
betes are mild, there does not exist 
any principal reason why occasionally 
a higher degree of glycosuria could 
not be met with. And actually, there 
are a few cases published in the lit- 
erature with considerable severity. Out 
of the 3 cases of renal diabetes pub- 
lished by me within the last 15 years, 
the first one referred to a very severe 
case with a high degree of acidosis. 

In this latter case I was able to 
show, that although the case otherwise 
proved to be a classical form of renal 
diabetes, its severity differed in no 
way from very severe cases of diabetes 
The daily loss through dex- 
values 


mellitus. 
trose excretion amounted to 
around 150-200 gms., and the degree 
of acidosis was also remarkable. In 
this case, the first in the literature, R. 
©. determinations were performed and 
it was found that the same was very 
low, 0.709, just as in cases of severe 
diabetes mellitus, and it did not even 
after the ingestion of 150 gms. of dex- 
trose show any increase. 


Contrary to the continuity of the 
glycosuria in renal diabetes, the sugar 
excretion in mild diabetes mellitus is 
intermittent. In these cases the elimi- 
nation of the dextrose is not a con- 
tinuous process, it greatly depends on 
the carbohydrate content of the food 
ingested within the last few hours. In 
the mildest cases of diabetes mellitus 
when the twenty-four hour urine is 
free of sugar, the sample voided 2 
hours or still more so 45-75 minutes 
after the carbohydrate containing 


meals, may contain dextrose in suffi- 
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cient concentration for its recognition. 
Therefore, in cases of mildest or ques- 
tionable diabetes mellitus the two hour 
sample should be examined. This is 
the test for the detection of the post- 
cenal temporary glycosuria. 


This question brings up the problem 
of the carbohydrate tolerance, which 
used to be stated for twenty-four 
hours. Instead of this, I have recom- 
mended expressing at the same time 
the tolerance for the single meals too, 
because if the patient can utilize for 
instance 75 gms. of carbohydrates 
taken at one meal, he can tolerate 150 
gms. of carbohydrates when he takes 
one-half of this amount twice daily, 
225 gms., when he takes one-third the 
amount three times daily. 


The knowledge of the post-cenal 
temporary glycosuria is important also 
from the standpoint of the mainte- 
nance diet. On the preliminary test 
diet we are slowly, progressively in- 
creasing the daily amount of dextrose, 
on an otherwise isocaloric diet until the 
first dextrose appears in the urine. 
This is expressed: as the tolerance for 
sugar. More important, because more 
sensitive than this test is the examina- 
tion for dextrose utilization. This 
limit is reached the moment the dex- 
trose ingested cannot be utilized total- 
ly, and it starts, before glycosuria sets 
in, to raise the dextrose level in the 
bloed. Rise of the blood-sugar level 
within the renal threshold value is as 
I found practically coincident in time 
with the temporary post-cenal glyco- 
suria, i.e., when the 24-hour urine is 
free of sugar, but the sample voided 
2 hours or especially 45-75 minutes 
after the meal, contains some dex- 





trose. This is the period between the 
utilization and tolerance. In _ other 
words, if we want to put the patient on 
a maintenance diet (the carbohydrates 
being divided equally into 3 parts) the 
maintenance diet should precede the 
diet upon which the first post-cenal 
temporary glycosuria was observed. 

The striking respiratory findings in 
renal diabetes opened the field to fur- 
ther study in which I was able to show 
with my co-worker, Dr. E. Schill, that 
in the experimental phloridzin diabetes 
in dogs, the R. QO. was equally low, and 
that severely phloridzined dogs lost the 
ability to oxidize dextrose. The se- 
verity of the phloridzinisation marked 
the degree of this inhibitory function. 
Deprivation of the system from dex- 
trose through glycosuria could not be 
made responsible for the failing rise in 
R. Q., because even if superfluous 
doses of sugar were ingested or in- 
jected, and even if double-sided neph- 
rectomy was performed, which stopped 
the glycosuria at once, the inability to 
burn sugar, was uniformly present in 
our cases. 

This important fact, namely the lost 
power of combustion of dextrose in 
phloridzin poisoning, is able to throw 
quite a new light on the pathogenesis 
of the different glycosurias. This 
holds true, even if met with the dis- 
favor of an author like von Noorden, 
who, although he could not present 
any positive arguments against it, yet 
in his criticism disclosed nothing but 
aversion to some new facts which 
might have compelled him to formu- 
late ideas for the explanation of the 
glycosurias in a different way from 
that which he had done previously. He 
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found our results so striking, however, 
that he felt impelled to write in his 
book as follows: 


“Nun hat mit den gleichen Meth- 
oden, mittels derer man jene Theorie 
stuetzt, den Stoffwechsel beim akuten 
Phloridzindiabetes untersucht (A. Ga- 
lambos und E. Schill). Man kam zum 
gleichen Resultat: scheinbar findet 
kein Verbrauch von Zucker im maxi- 
malen Phloridzindiabetes statt. Das 
hatte doch ein Warnungssignal sein 
sollen, man hatte sich sagen sollen, 
dass eben die Methode (Messung des 
respiratorischen Quotienten nach Koh- 
lenhydratzufuhr, Kap. IV), nicht das 
beweist, was man von ihr erwartet. 
Aber die Authoren haben sich nicht 
einmal die Mthe gegeben, sich mit den 
Einwanden auseinanderzusetzen, die 
ich schon vor Jahren gegen diese 
Methode erhob. Wie in aller Welt 
wollen sie erkl4ren dass durch die 
Phloridzinvergiftung auf einmal, fast 
von einer Stunde zur anderem, ein 
Grundgesetz der Biologie, der Zucker- 
verbrauch, in den Geweben  unter- 
brochen werden und nach wenigen 
Stunden, wenn das Phloridzin ausges- 
chieden ist, wieder voll in Kraft treten 
soll? Ware es nicht richtiger gewesen, 
angesichts solcher ungeheuerlichen 
Folgerung an der Beweiskraft der 
Methode zu zweifeln und auch ihre 
Beweiskraft fuer die Zustande im Dia- 
betes in Frage zu ziehen ?” 

Noorden’s objections to this new fact 
seem to be nullified by the work of 
Lusk and Nash and Benedict who are 
unanimous in corroborating the fact 
first discovered by us. 

Ringer found that 75 gms. of glu- 
cose given to a phloridzinized dog is 
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completely eliminated in the urine. 
Lusk stated that the ingestion of this 
large quantity of sugar in no way af- 
fects the respiratory quotient. He 
writes: “It is therefore evident that 
the completely phloridzinized dog has 
lost the power of oxidizing glucose.” 
Stanley Benedict administered glucose 
to phloridzinized dogs in an amount 
sufficient to cause the blood-sugar to 
rise above the normal, but a rise of R. 
Q. did not occur, showing that sugar 


is present in ample concentration 
though it remains chemically un- 
touched. 


M. Ringer says: “A _ completely 
phloridzinized animal suffers from two 
essential incapacities. One is the in- 
ability to utilize sugar, from which de- 
fect follows the familiar train of path- 
ological findings that constitute the 
picture of true diabetes. This is well 
established. The other defect relates 
to the inability of the kidneys to re- 
sorb the sugar (they filter from the 
blood), resulting in a persistent glyco- 
suria and the hypoglycemia, which dis- 
tinguishes phloridzin diabetes from 
pancreatic diabetes. This much low- 
ered renal threshold for sugar has 
somewhat confused the essential dia- 
betic character of the phloridzin in- 
jury. Indeed it is held in many quar- 
ters that the failure of the phloridzin- 
ized body to metabolize glucose is due 
to the subnormal blood-sugar induced 
by the kidney leak. One cannot drink 
water from a sieve. Recently, Nash 
and Benedict have put the quietus on 
this view by giving glucose in suffi- 
cient amounts to induce protracted hy- 
perglycemia in phloridzinized dogs and 
recovered it quantitatively in the urine. 
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That phloridzin produces a real lesion 
of the sugar-burning mechanism, can 
no longer be held problematic” 
Unfortunately, it escaped the atten- 
tion of Lusk, Benedict, Ringer, etc., 
that this new fact of the impairment 
of the oxidizability for dextrose in 
phloridzin glycosuria was discovered 
by A. Galambos and E. Schill, who 
published their experiments in this line 
in the Zeitschrift fuer experimentelle 
Pathologie and Therapie in 1914. But 
this is a question of priority only and 
as such is of secondary importance, 
and does not touch the main point— 
the fact as detailed above. Lusk, Nash, 
and Benedict, also their predecessors, 
the pioneers, Reilly, Nolan and Lusk, 
Loewy, Stiles and Lusk, Rosenfeld, 
etc., gave dextrose per os or subcu- 
taneously to the phloridzined animal 
and found quantitatively in the urine 
the amount of glucose ingested; from 
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this they concluded that this same 
amount of sugar must have escaped 
combustion in the tissues. Galambos 
and Schill are the only investigators 
who used the method of the respira- 
tory metabolism. By both methods 
the same conclusions were reached. 

The combustibility of dextrose 
which was considered impaired in se- 
vere diabetes, and present in renal or 
phloridzin glycosuria can after all not 
serve as a differentiation sign; they 
uniformly fail in all these conditions, 
provided the condition has been de- 
veloped far enough. 

After all, renal diabetes can easily 
and with sufficient accuracy be differ- 
entiated from diabetes mellitus. The 
most characteristic features of these 
three conditions, grouped respectively 
according to their resemblances and 
differences to each other, are summed 
up in the following table: 


Diabetes Phloridzin Renal 
Mellitus Diabetes Diabetes 
Glycosuria. Present Present Present 
Glycemia. Increased Lowered or Lowered or 
normal normal 
Dextrose threshold of kidneys. Normal: Later Lowered Lowered 
increased 
Glycosuria after CH intake. Rises Rises 
Glycosuria after protein intake. May rise May rise 
Glycosuria after the same diet. Unchanged Unchanged Varying 
Glycosuria after CH reduction. May disappear Present Present, 
may rise 
Parallelism between blood-sugar Present more Mostly Absent 
and urine sugar concentration. or less present 
R. Q. in severe cases. Low Low Low 
Effect of CH intake on R. Q. Missing Missing Missing 
in severe cases. 
Acidosis in severe cases. Present Present Present 
Dyszooamylia (lack of storage). Present Present Missing 
Response in glycosuria after Present Present Missing 
insulin. 
Curative effect of both diet and Present Absent 


insulin. 
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Though there is a great resemblance 
between these 3 conditions, differen- 
tiation is nevertheless important, espe- 
cially from the view point of the prog- 
nosis and therapy. 

The prognosis of diabetes renalis is 
in most of the cases good; in severe 
cases it is less favorable, not only on 
account of the loss of dextrose 
through glycosuria, and a_ possible 
acidosis, but also because no dietary 
regulation is effectual, and insulin is of 
no avail. Fortunately severe cases are 
very rare. 

As for the therapy: no dietary reg- 
ulation is required; insulin is not only 
inefficient, it is in fact, on account of 
its blood-sugar reducing effect, dan- 
gerous. The low blood-sugar level 
may easily drop to values causing hy- 
poglycemic reactions. Ineffectiveness 
of insulin is important not only from 
the therapeutic, but also from the 
diagnostic view point. 

In diabetes mellitus the therapy con- 
sists of administration of a proper diet 
and insulin. 

The diet is calorimetrically comput- 
ed. The basal caloric requirement is de- 
termined either on ground of the 
weight or of the surface area com- 
puted with the aid of Du Bois’ chart. 
After deducting the basal protein re- 
quirement (P.) which is 2/3 gm. per 
kilogram weight, the balance is sup- 
plied by fats and carbohydrates. On 
computing the amount of the carbohy- 
drates, there are to be considered the 
carbohydrate tolerance of the patient, 
the safety relative to the ketogenetic- 
antiketogenetic ratio and the total cal- 
oric requirement. Simultaneously it 
should be taken into account whether 
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reducing or fattening should be ac- 
complished. The remainder of the 
caloric requirement is supplied by fat. 
Woodyatt’s formula may guide us in 
our computation. According to this 
the total amount of glucose should be: 


Basic caloric requirement 


Bas. cal. requ. 
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Insulin in diabetes mellitus is a 


causal therapy. The cause of the pan- 
creas diabetes is hypo-isletism, caused 
by any reason, with or without morbid 
anatomic or sometimes even micro- 
scopic changes, whereby the insulin 
production is impaired. The insulin 
administered makes up 
ficiency. Its proper 

equals a cure and should make any 
dietary regulation superfluous ; because 
it corrects, respectively makes up, for 
all that is missing. The fact that we 
are advocating strict dietary regulation 
proves that insulin treatment is, the 
way it is administered today, far from 
being what it should be. Its technic, 
dosage, administration, etc., is insuff- 
cient the way it is used today. The 
first drawback is explained by its hy- 
podermic administration in doses, and 
intervals, which do not answer the re- 
quirements, because it cannot provide 
the automatic regulation of the in- 
sulin production or of its liberation 
as it is in the case of normal individ- 


If the administration of insulin 


for this de- 


administration 


uals. 
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would be safe and its utilization auto- 
matic, every diabetic should get it, but 
under the present conditions we ad- 
minister it only in the severe cases. If 
under a diet with the basal caloric re- 
quirement and the minimum safe 
amount of carbohydrates no equili- 
brium in weight, and especially no 
aglycosuria can be achieved, insulin is 
indicated. 

It is practically not feasible that the 
blood-sugar reducing effect of the in- 
sulin should precisely counteract the 


blood-sugar increasing effect of the 
food ingested. If this could mathe- 


matically be arranged, no dietary treat- 
ment would be necessary. Under-dos- 
age requires dietary regulation, over- 
dosage brings on hypo-glycemic reac- 
tion, which is still more dangerous. 
This is the Scylla and Charybdis. 

Otherwise, insulin is the greatest 
practical discovery, maybe of this cen- 
tury; the number of lives actually 
saved goes into ten or hundred thou- 
sands. Its effect in coma—and that 
is the experimentum crucis—exceeds 
the most audacious expectations. No 
operative activity in any field of sur- 
gery can yield more striking results 
or more sudden changes. 

Insulin is the causal therapy in dia- 
betes mellitus as well as in all of its 
complications. 

Few remarks and _ observations 
which do not fit themselves to every- 
day practice with insulin treatment, 


are: 


(1) If insulin is not feasible other- 
wise it may be successfully adminis- 
tered once a day before the chief meal 
in the evening, the distribution of the 
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carbohydrates being correspondingly 


arranged. 


2) The ratio between the number 
of insulin units and carbohydrate util- 
ization may show a discrepancy; a few 
units of insulin being able to burn 
relatively more dextrose than those in 


larger doses. 


(3) Insulin may increase the car- 
bohydrate tolerance during and after 
treatment. The after-effect enables 
and in many cases justifies the cyclic 
administration of insulin for 4 to 8 
weeks, followed by a few months of 


insulin-free treatment. 


have at a later 
sugar-burning 


(4) Insulin 
period markedly 
power than earlier, in this way coun- 


may 
less 


teracting its tolerance-increasing after- 
effect. 


(5) The same amount of insulin 
given for a length of time may pro- 
duce quite a different effect at dif- 
ferent An amount which is 
the proper dose today may be respon- 
sible for a hypoglycemic reaction after 


stages. 


a few days on an unchanged diet. This 
implies and necessitates in such cases 
decrease of the insulin 


the gradual 


dose. 


(6) Sudden decrease in insulin dose 
may also cause a hypoglycemic reac- 
tion in special instances. Reduction of 
insulin units may act perhaps by over- 
stimulating the islet-function in the 
effort to keep up the same insulin con- 
centration in the system as was pres- 
ent before the reduction of the insulin 
doses started. It may occur that while 
the insulin doses were being gradually 


increased, even though large doses of 
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insulin were administered, aglycosuria 
could not be achieved, but a few days 
later, in the period of gradually de- 
creasing doses, aglycosuria set in, and 
perhaps, even after cessation of the 
insulin, continued for a certain length 
of time. Insulin treatment may in 
such cases the immuniza- 
tion process in some respects. 


resemble 


(7) If we keep the patient on a 
rather strict diet with nicely adjusted 
insulin doses, not much carbohydrate 
accumulation can take place in the sys- 
tem, and the insulin administered will 
promptly oxidize the carbohydrates 
available, i.e., the carbohydrates in- 
gested. If we give relatively large 
doses of insulin with a larger amount 
of carbohydrates especially if both or 
either of them are administered in in- 
creasing or decreasing doses, postpone- 
ment, after-effect, accumulation, de- 
layed response, etc., may easily occur ; 
in one case resulting in the insulin as- 
suming some part of the pancreas 
function, and at a later date in its re- 
duction or cessation overstimulating 
the arrested islet function; or, the in- 
sulin given in excess may deplete the 
glycogen deposits and the dextrose in 
the blood and tissues, and, while pre- 
viously even larger doses did not com- 
pletely consume the carbohydrates in- 
gested on account of their being en- 
gaged in combating the glycogen, the 
tissue and blood-sugar ; after their oxi- 
dation the same and even smaller doses 
applied exclusively for oxidation of 
the carbohydrates ingested may, with 
the same carbohydrate intake induce 
complete aglycosuria or even a hypo- 
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glycemic reaction, when a few days 
before even larger doses were unable 
to do so. 

The function of the islets seems—at 
least to a great extent even in cases 
of very severe diabetes—only to be 
suspended, functionally disturbed, and 
not totally lost. After a rest, due to 
reduction of the carbohydrates in the 
food and to a preceding insulin cure, 
whereby insulin assumes the not en- 
tirely lost function of the islets, the 
latter can and do produce insulin again 
in an unexpected concentration. 

I will not close the topic of the 
treatment of diabetes mellitus without 
mentioning the experimental work 
done by G. Mansfeld who performed 
a partial Steinach’s operation on the 
pancreas of the dog. He produced 
after ligation of one of both pancreatic 
ducts overproduction of insulin, and 
proliferation, hyperplasia and hyper- 
trophy of the respective Langerhans’ 
islets while the other pancreatic duct 
remained untouched, carrying the es- 
sential and ferments-containing, outer- 
secretory products, supplied by the in- 
tact portion of the pancreas. In case 
only one pancreatic duct was present 
he dissected the pancreas into two 
parts and ligated the one, care being 
taken for their blood-vessel supply; 
while the one portion preserved both 
the external and internal secretion, the 
other, being deprived of its external 
secretion, became destined for the 
prospective hyperplasia or its Langer- 
hans’ islands. Whether and how this 
idea will gain access in the human 
pathology remains an open question 
at this time. 
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Malaria in Legal Medicine—Cases in Relation 
With Accidents 


By Ricarpo AcuILar, B.S., 


3.A., D.D.S., M.D., F.A.C.P., 


Quirigua Hospital, Puerto Barrios, Guatemala 


XPERIENCE has taught em- 

ployers of labor to take into 

consideration various conditions 
such as alcoholism, epilepsy, syphilis, 
diabetes, nephritis, etc., as causes for 
rejection, particularly in filling posi- 
tions when danger and responsibility 
are involved. 

Any of these conditions may be re- 
sponsible for temporary aberrations or 
loss of consciousness, and lead in some 
instances, to serious loss of life and 
property. 

In this connection, malarial infec- 
tions have not been considered, but as 
shown by the following case reports 
may at times be responsible for serious 
accidents with subsequent medico-legal 
action and _ unjustifiable penalties 
against employers or corporations that 
are in no way responsible. In many 
of these cases the individual employees 
are at fault and not the employer. 

When an employer presents every 
known means to an employee to pre- 
vent, malarial infection, and the neces- 
sary agents and instructions for his 
cure, the former should not be held 
responsible for the neglect of the lat- 
ter who does not profit by the instruc- 
tions given him. 

In all cases where accidents occur a 
careful physical examination should be 


made of the combination concerned, 
supplemented by laboratory findings, 
and a report with a complete diagnosis 
furnished the Judge in order to enable 
him to reach a just conclusion and fix 
responsibility. 

The proneness of malarial infection 
to produce delirious and other cerebral 
conditions whereby consciousness is 
lost and responsibility ceases, places 
this disease in a similar category to 
alcoholism, epilepsy, diabetes, etc. 
There are two type of cases: one is the 
type in which malaria in an employee 
to others, is the cause of an accident, 
and the other is the increase of sever- 
ity of traumatism in an individual case, 
on account of malaria infection. 


Case No 1—O. F. native, 19 years old. 
Admitted to Hospital on May 14, 1927. 
Patient had been with fever for two days. 
Patient was on duty as fireman on a special 
train and developed suddenly a chill fol- 
lowed by a severe attack of fever. In 
Gualan (a small Railroad Station on the 
line) the engineer on the train went for 
lunch, and my patient without any instruc- 
tions started the engine and ran the train 
to the next station. Fortunately the other 
members of the train crew succeeded in 
reaching the engine and it was stopped at 
the following station. Patient was under 
arrest but later was brought to Hospital on 
the authorities finding placed that he had 
a severe attack of fever. This incident 
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luckily did not cause accident but it might 
had been the cause of a serious wreck on 
the line, as the fireman started without any 
“via” or orders from the train dispatcher. 

On admission temperature was 103, pulse 
96, skin pale, with profuse perspiration. 
Tongue coated, liver tender, spleen palpable 
and tender. Patient was delirious. Blood 
was positive for E. A. Malaria parasites. 

Diagnosis : E. A. Malaria (Cerebral 
Type). 

After two days of VIII minims of 
adrenalin and 15 grains of quinine hypos 
b.i.d. temperature became normal and com- 
plete relief of symptoms was noted. 


Case No. 2—M. H. native, soldier, 24 
years old, admitted to Hospital on July 23, 
1928. His right leg was struck by a falling 
timber while a hurricane swept over a vil- 
lage. 

Working Diagnosis: 
of right tibia. 

On admission patient was extremely pos- 
trated and shocked, with high fever, heart 
rapid and weak, lungs negative, abdomen 
slightly distended, right leg undue motility, 
and severe fractures of both bones, two 
inches above ankle, showing a site puncture 
wound of skin, which had bled freely. No 
evidence of fracture infection. 


Compound fracture 
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Diagnosis: Compound fracture of right 
tibia; Clinical Malaria (Cerebral Type). 

Patient died on second day after admis- 
sion and had temperature of 105 and 106 
for the two days in Hospital. 


No. 3—W. W. American 
engineman. Felt very ill while on engine 
this morning. On arrival at Quirigua left 
his passenger train engine and reported to 
Hospital for consultation, and medicine, in- 
tending to continue on his engine and finish 
his run. 

He was palpably too ill to be trusted 
on an engine, and he was persuaded to 
remain in Hospital, and tie up the train 
until another engineer could be sent to take 
charge of it. 

Paient had been ill 
taken treatment outside. 

Patient vomited shortly after arrival in 
Hospital, perspired profusely, became nau- 


Case negro, 


for three days and 


seated, and went into condition of col- 
lapse. Severe diarrhea and vomiting super- 
vened. 

Diagnosis: Clinical Malarial (Algid 
Type). 


If this man had continued on his run it 
is quite probably that an accident might 
have occurred, giving a medio-legal problem. 




















Adrenalin in Malaria 


By Ricarpo Acuiiar, M.D., F.A.C.P., D.D.S., Quirigua Hospital, 
United Fruit Co., Puerto Barrios, Guatemala 


KNOW of no literature regarding 
the use of adrenalin in the treat- 
men 
have noted the beneficial clinical re- 
sults obtained by Doctor N. P. Mac- 
phail, who has used it rather exten- 
sively in cases of persistent nausea 


of pernicious malaria but 


and vomiting incident to severe ma- 
laria infection. 

In pernicious attacks, whether of 
the cerebral, algid or paratyphoid 
types, sluggish reactions from the use 
of quinine, intramuscularly, or orally, 
supplemented by subcutaneous injec- 
tions of adrenalin chloride in doses of 
from 8 to 15 minims, it is frequently 
followed by an acute exacerbation of 
the symptoms; and though parasites 
could not be previously found in the 
peripheral blood, they appeared sub- 
sequently in comparatively large num- 
bers, and the sequence of events, in 
the clinical condition and prompt re- 
covery of the patient was most gratify- 
ing. 

Apparently the adrenal injection 
caused a constriction of the blood ves- 
sels, spleen and other homoiopoetic 
organs, and forced the parasites into 
the circulation, relieving pre-existing 
stasis or loss of vascular tone. 

Keeping in mind these observations 
I began to use the adrenalin injections 
in all cases of pernicious malaria ir- 


respective of the type or the localized 
character of the clinical symptoms and 
herewith present a few brief cases 
that will illustrate the prompt results 
obtained. 

It may seem curious to the reader to 
note that in about one half the num- 
ber of cases reported parasites were 
not obtained in the periphereal blood. 
This can be accounted for as follows: 
In this Division the cases come from 
the camps which are inspected daily 
and all those suffering from fever are 
promptly given quinine in large quan- 
tities before they are forwarded to 
treatment. It is_ well 
malariologists, accus- 
A. Malaria, 


Hospital for 
known to all 
tomed to deal with E. 
that when the parasites are about 18 
hours old, they are caught in the deep 
viscera, and although the peripheral 
blood may have contained enormous 
number of parasites when the blood 
was examined, a smear taken a couple 
of hours may fail to 


reveal parasites or comparatively few 


subsequently 


may be found. 


Case No. 1—E. U. (Cerebral Psycopathic 
Type), native, female, 18 years old, admit- 
ted to Hospital on May ist, 1928. 

She had complained of severe headache 
on returning from School, and was seized 
with a form of cerebral attack, and be- 
came delirious, in which condition she en- 
tered the Hospital. Temperature was 102, 


1343 














1344 


pulse 120, respiration 24, and she suffered 
from incontinence of urine. Her blood was 
positive for E. A. Malaria. For three days 
the patient was given quinine intramus- 
cularly, .15 grains every 6 hours, supplement- 
ed with bromides, without relief. On the 
fourth day XV grains of quinine admin- 
istered instramuscularly 20 minutes after an 
injection of six minims of adrenalin chlor- 
ide solution in the morning and repeated 
at noon. Spinal puncture was performed 
and 20 cc. of spinal fluid removed, with a 
hemolytic solution as though an old clot 
dissolved in the spinal fluid. Next day the 
patient was much improved, had _ been 
bright, but quinine hypo and adrenalin was 
given morning and noon, as well as the 
following day. On the 7th day temperature 
and pulse were normal, adrenalin and qui- 
nine hypos were discontinued and 10 grains 
of quinine administered orally were given. 
Patient discharged in good condition on 
May 15th. 


Case No. 2—M. N. L. native, male, 13 
years old, admitted to Hospital May 109, 
1928. (Cerebral type). Unconscious and 
history was not obtainable. Temperature 
was 104, pulse 144 and respiration 40. 
Vomiting and delirious. Eyes show nystag- 
mus. Blood was positive for E. A. Malaria 
parasites and urine showed traces of albu- 
Patient was given 10 grains of qui- 


min. 

nine intramuscularly repeated every six 
hours and digitalin 1/100 hypo. Hot water 
bags, blankets, and ice cap to head. Next 


day patient was still unconscious and temp- 
erature was 103%, pulse 144. Adrenalin 
minimus V hypo, and 10 grains of quinine 
intramuscularly morning and night. Spinal 
puncture was made and 15 cc. of clear trans- 
parent spinal fluid removed with normal 
pressure; but after 15 cc. had been removed, 
blood appeared in the fluid, which demon- 
strated that there was acute congestion of the 
cerebral blood vessels. After the adminis- 
tration of adrenalin and quinine hypoder- 
mically, temperature and pulse became nor- 
mal and complete relief of symptoms were 
noted. Patient was discharged on May 31st 
in good condition. 
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Case No. 3—F. H. native, male, 30 years 
old (Cerebral Type). Admitted to Hos- 
pital on April 13, 1927, unconscious and 
history was not obtained. Temperature was 
102, pulse 92, respiration 20. Delirious and 
with nystagmus and positive Kernig. Blood 
was negative for malaria parasites. Patient 
was given 22% grains of quinine hypo 
twice daily and no relief of symptoms were 
observed. On the second day seven minims 
of adrenalin following by 15 grains of qui- 
nine hypo were given morning and noon, 
after which patient became conscious, with 
normal temperature and pulse. Patient was 
discharged on the 20th of April in good 
condition. 


Case No. 4—S. R. native, male, 12 years 
old, (Cerebral type) admitted to Hospital 
on May 23rd, 1927. Unconscious and his- 
tory was not obtainable. Temperature was 
99, pulse 120, delirious, and blood was nega- 
tive for malaria parasites. Skin and conjunc- 
tivae pale and nystagmus, distended abdomen, 
enlarged spleen, positive Kernig. Patient 
was given 5 minims of adrenalin and 7% 
grains of quinine hypo. Twice daily for 
the first and second day with excellent re- 
sults. On the third day quinine was admin- 
istered orally. Patient discharged in good 
condition on May the rst. 


Case No. 5—W. C. American negro, 45 
year old (Algid Type). Admitted to Hos- 
pital on July 19, 1928. Patient had been 
under treatment for malaria for three days 
but felt worse the morning of admission. 
Profuse perspiration, cold skin, profuse 
diarrhea and vomiting. Admitted to Hos- 
pital in a collapsed condition. Temperature 
was 96, pulse 90 and thready. Blood was 
negative for malaria parasites and urine 
showed traces of albumin. Patient was 
given a minim of adrenalin chloride solu- 
tion hypo. whisky % oz. every four hours, 
blankets, hot water bags, etc., followed by 
I5 grains of quinine intramuscularly on 
admission, repeated in six hours. Complete 
relief was noticed in 12 hours, and the fol- 
lowing day quinine was administered orally 
until he was discharged in very good con- 
dition on the 29th of July. 
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Case No. 6—M. R. B. male, Portuguese, 
33 years old. Admitted to Hospital on 
July 22, 1928. Patient had fever and chills, 
Hepatic and spleenic areas tender 
Blood was negative for mala- 


tongue. 
on pressure. 
ria parasites. 
Patient was under quinine routine com- 
bined with plasmochin for six full days 
running daily temperature of 101 and 102. 
15 grains of quinine hypo was adminis- 
tered twice daily for two days without any 
results, until 8 minims of adrenalin and 15 
grains of quinine hypos. was given. Temp- 
erature went up to 104, pulse 112 with a 
crisis of chills; an hour after temperature 
and pulse were normal and complete relief 
of symptoms was noted. Patient was dis- 
charged on August 3rd in good condition. 


Case No. 7—F. C. native, male, 26 years 
old, admitted to Hospital on May 20, 1927. 
Patient had fever and chills daily, anorexia, 
nausea for six days. Nutrition poor, skin 
pale, coated tongue, liver tender at G. B. 
region, spleen enlarged and tender. Blood 
was negative for malaria. Patient was 
given 15 grains of quinine hypo twice daily 
without any relief. Eight minims of adren- 
alin followed by 15 grains of quinine hypo 
was given twice daily for two days, reliev- 
ing all symptoms. Patient discharged in 
good condition on May 3oth. 


Case No. 8—G. T. native, male, 25 years 
old, admitted to Hospital on February 26, 
1928. Fever and chills daily, headache and 
nausea for four days. Skin pale, jaundice, 
tongue coated, eyes with jaundiced sclera, 
hepatic and spleenic regions tender on pres- 
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sure, enlarged spleen, blood negative for 
malaria, temperature 103, pulse 120. 

Upon examination on the following day 
there were E. A. malaria parasites in his 
blood. Patient had been under quinine 
treatment for two days without any relief 


of symptoms, and temperature was still 


high. 8 minims of adrenalin and 15 grains 
of quinine intramuscularly were adminis- 
tered and relieved all symptoms. Patient 


discharged from Hospital in good condition 
after six days treatment. 


Case No. 9—J. C. male, native, 17 years 
old (Cerebral Type) admitted to Hospital 
on May 23, 1928, in an unconscious condi- 
tion. Skin warm and moist, heart and 
lungs O. K. spleen palpable and tender, 
limbs negative, asthenic and weak, vomiting 
and delirious. Temperature 103, pulse 140, 
blood positive for E. A. malaria parasites 
about 50 per field (thick film). 15 grains 
of quinine hypo proceeded by 10 minims 
of adrenalin hypo relieved all symptoms, on 
the second day temperature was normal. 
This treatment was followed by quinine and 
plasmochin tablets by mouth. Patient dis- 
charged in good condition after eight days 
treatment. 


Those case reports are representa- 
tives of a large number of cases which 
have been treated in the same manner 
during the past two years. I believe 
that the use of adrenalin in conjunc- 
tion with quinine in the treatment of 
serious cases of malaria deserves fur- 
ther study. 











Editorial 


THE FUNCTION OF THE 
ADRENAL CORTEX 


In the higher animals the adrenals 
consist of two forms of tissue differ- 
ing widely in their structure, genesis 
and function, the cortex and the me- 
dullary portion. It has been generally 
accepted that the medulla is the place 
of production of adrenalin, and that 
this substance is produced also in other 
glandular systems closely related to 
the sympathetic nervous system. But 
with the acceptance of this fact our 
knowledge of the general function of 
the adrenals is exhausted. It would 
seem logical that the physiology of 
both tissue complexes must represent 
an entity corresponding to the anatom- 
ical concentration of the two tissues. 
But nothing is known of the function 
of the cortex. The present day con- 
ceptions of the physiologic activity of 
the cortex fall into three categories. 
The first of these indicates the role of 
the adrenal as a detoxicating organ. 
This view is supported experimentally 
and pathologically by various facts, in 
part by the occurrence of a suscepti- 
bility to poisons of the body in adrenal 
insufficiency, and in part by adrenal 
reactions on the appearance of an or- 
gan insufficiency or defect resulting 
from the introduction of poisons into 
the body. It has been assumed by 
some workers that the lipoids of the 
cortex, particularly cholesterin, act as 


a kind of neutralizing substance, in the 
same manner as the last-named pre- 
cipitates digitonin; by others it is as- 
sumed that the poisons circulating in 
the body fluids are “magaziniert” by 
the adrenal cortex. The second cate- 
gory is based upon the appearance of 
the cortical cells under varying condi- 
tions. The French School, together 
with some Russian and German work- 
ers hold the view that the essential 
function of the adrenal cortex is the 
production of lipoids, particularly cho- 
lesterin, for the needs of the body. 
Against this view is opposed that of 
the Aschoff School who claim that the 
adrenal cortex produces neither choles- 
terin or cholesterin-ester, but on the 
other hand is simply infiltrated by 
these substances when they are ad- 
mitted to the body. This view does 
not include the denial that the adrenal 
cortex possesses an up to the present 
time unknown secretory function. Cer- 
tain authors holding fast to the idea of 
the adrenal as a detoxicant organ com- 
promise with regard to the two views 
given above, in that they believe that 
the adrenal secretion neutralizes the 
circulating poisonous material. The 
third view rests essentially upon the 
assumption that the adrenal cortex se- 
cretes a hormone more or less of gen- 
eral importance to the whole body. 
Falta and Stephan support this view. 
Goldzieher, who formerly held the ex- 
treme view that the most important 
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function of the adrenal was that of 
the medulla, while the cortex was rela- 
tively without significance, now be- 
lieves (1928) that he has isolated a 
cortical hormone, “nerihormone”™ with 
specific action. A hormonal action of 
cortical extracts had been earlier ob- 
served (Kuhl, 1926). Further, Gold- 
zieher used rats as his experimental 
animals, which are the least adapted 
for the study of the phenomena of cor- 
tical insufficiency, since in fifty per 
cent of these animals accessory adrenal 
tissue is present, so that it is impossible 
to be sure that all adrenal cortical tis- 
sue is removed in any given case. Al- 
sterberg (1928) has studied the adre- 
nal cortex by means of a new impreg- 
nation-method devised by him. By 
means of this method he has been able 
to demonstrate the presence of lipoids 
in the capillaries of the adrenal cortex 
which he regards as the true hormonal 
secretion of the cortex. He concludes 
that the adrenal cortex secretes as hor- 
mone just that lipoid substance which 
enters into the mitochondria of the 
cells and into all cell structures. The 
function of the adrenal becomes in this 
way of general significance, it is a reg- 
ulator of the activities of the indi- 
vidual cells. While other hormone ef- 
fects are specific, that of the adrenal 
cortex is general and difficult to define. 
Its significance is best shown in the 
reactions of the different organ-sys- 
tems in adrenal insufficiency. Destruc- 
tion of the adrenal cortex leads to 
death of the animal if accessory tissue 
consisting of adrenal cortex is not 
present. Further it is very striking 
that the temperature regulation is dis- 


turbed in great degree and that the 


temperature of the animal falls below 
normal. This regulation is to a high 
degree a cellular property and its in- 
sufficiency is also such. The general 
muscle weakness 1s also striking, which 
shows that the muscle cells are severe- 
ly altered. It is of great interest in 
this connection that injections of corti- 
cal extracts are able to offset the ex- 
treme muscle weakness which occurs 
in adrenalectomized animals on the 
slightest bodily exertion. Likewise, 
the psychical apathy, and changes in 
the irritability and conductivity of the 
nerves, the rapid and extensive emaci- 
ation, the lowering of metabolism, the 
disturbances in digestion, defective ex- 
cretion, the accumulation of poisons, 
the pigmentation of the skin, occur- 
rence of abortion, etc., all of the pa- 
thology of adrenal insufficiency indi- 
cates the involvement of the entire or- 
ganism. According to Alsterberg 
adrenal insufficiency means a cellular 
insufficiency; in hypofunction of the 
adrenal cortex there occurs a general 
hypofunction and tw adrenal hyper- 
function a general cellular hyperfunc 
tion. ‘The adrenal cortex stands in 
close cellular relationship to every or- 
gan so that insufficiency of a single 
organ is followed by regulatory reac- 
tions in the adrenal cortex. Alster- 
berg further holds that the function 
of the adrenal medulla and of adrena- 
lin is to act as regulators for the trans- 
port of the cortical lipoids. The same 
influences which act on the secretory 
activity of the cortex act also on the 
production of adrenalin by the medul- 
lary substance. In favor of this view 
are the anatomical relationships of the 
medulla to the sympathetic nervous 
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system and the intimate relationship of 
the medulla to the cortex. Alster- 
berg believes that it is possible that the 
secretion consists of one or 
In the Goldzieher 


cortical 
more phosphatids. 
hormone phosphoric acid was wanting. 
The adrenal secretion does not consist 
of cholesterin, in this regard the Asch- 
off school is right. But the secretion 
is without doubt to be regarded as a 
lipoid, eventually it forms a combination 
of lipoid and albumin, which agrees 
with the finding by Ciacco in the corti- 
cal capillaries of a fuchsinophile sub- 
Off and on has the view been 
regulate 


stance. 
advanced that the 
the presence of phosphatids in the 
body, eventually through a production 
of the same. Against this belief it has 
been urged that insuff- 


adrenals 


in adrenal 


ciency the phosphorus content of the 
body remains high, even rises in the 
blood. This does not exclude the pos- 
sibility that phosphatids already pro- 
duced and given over to the cells are 


Editorial 


released and appear in the body fluids. 
Summing up Alsterberg’s views, he 
believes that lipoids are given off into 
the cortical capillaries by the cells of 
the adrenal cortex. These lipoids are 
made use of by the lipophorous por- 
tions of the various organs and tissues. 
There exists a reciprocity between the 
secretory activity of the adrenal cortex 
and the functional activity of the body 
cells. On hypofunctional inactivity of 
the adrenal cortex there occurs a cor- 
responding inactivity of the body cells, 
and in hyperfunction of the cortex a 
corresponding hyperactivity in_ the 
work and function of the body cells. 
In increased cell activity hyperactive 
reactions occur in the adrenal cortex, 
by lowered cell activity there occur 
hypoactive reactions in the cortex. It 
is probable that the chief function of 
the adrenal medulla is to serve as a 
regulator of the secretion and blood 


circulation through the cortical tissue. 
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The Progressive Anemia Following A 
Single Intra-Marrow Injection of B. Wel- 
chii Toxins. By John C. Torrey and Mor- 
ton C. Kahn (The American Journal of 
Pathology, March, 19290, p. 117). This 
study is a continuation of the authors’ in- 
vestigations of the anemia produced in lab- 
animals by a potent B. welchii 
In a previous communication atten- 


oratory 
toxin. 
tion has been directed to the consistently 
and abnormally high B. welchii counts in 
stools from pernicious anemia cases. These 
findings have been confirmed by Davidson, 
although Nye believes that the difference 
from the normal as regards the number of 
B. welchii more apparent 
than real. 
tory anemia with a blood picture strongly 
suggestive of the pernicious type in a num- 
ber of features could be produced in mon- 
keys by intravenous inoculations of such a 
toxin. Similar observations for rabbits 
have also been made subsequently by Pat- 
Kast, and Barach and Draper, 
investigators consider the 


in the colon is 
It was also shown that a transi- 


terson and 
although these 
resulting anemia of a secondary rather than 
The produced by 


rabbits 


anemia 
with 


primary 
actual infection of 
tures of B. welchii was earlier studied by 
Cornell and Reed, Orr Burleigh, and 
its pernicious-like features noted. It is the 
that the mor- 


type. 
whole cul- 


and 


experience of the authors 


phological and tinctorial blood changes in 
rabbits following the intravenous inocula- 
tion of toxin, while somewhat suggestive 


of pernicious anemia, are not so striking 
The present 


the effects of 


as in monkeys. research is 
concerned with the toxin on 


hone marrow, when introduced directly into 
the marrow and into the blood. It has been 
found that the B. welchii is capable of pro- 
hemolysins, 


ducing two apparently distinct 


which is active both in vitro and in 


one of 
vivo, and the other, the more potent, causes 
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blood destruction in vivo but only to a slight 
degree, or not at all, in vitro. Comparative 
the action of these two products 


out both 


tests of 
on bone marrow have been carried 


when introduced directly into the marrow 
and into the blood. As a result of this 
work it was found that the single inocula- 
tion of o.5cc. of a potent sterile B. welchii 
toxin into the tibial marrow of a rabbit 
or monkey gives rise to a chronic, per- 


sistent and finally often fatal anemia char- 
low hemoglobin content of the 
color 


acterized by 
blood, low erythrocyte count 
index generally 
and at times poikilocytosis are pronounced. 


and a 


above 1.0. Anisocytosis 


The single inoculation of o.5cc. of the toxin 


into the tibial marrow starts a degenera- 
tive process which apparently affects the 
whole marrow system. Definite evidence 


changes were 
side of the 


of beginning degenerative 
noted in the marrows on the 
body opposite the site of inoculation within 
eighteen hours. After days the 
process was well advanced as shown by the 
degeneration of the fat 


twelve 


marked mucous 
cells, great diminution in other normal mar- 
row and blood forming cells and a marked 
increase in polymorphonuclear leukocytes. 
In rabbits 


after the 


which had died eleven or more 


weeks inoculation the marrows 


advanced 


replaced by a 


were found to be in an stage of 


degeneration with fat cells 


granular material and an extreme atrophy 


of the cellular elements. Nearly all the 


animals showed, at whatever stage ex- 


amined, a rather more pronounced degener- 


ation in marrows far removed than in that 
into which the toxin was injected. As in- 
travenous inoculation of like or larger 
amounts of toxin causes no more than a 


transitory marrow injury the cause of the 


difference in effect is not clear. A single 
intravenous inoculation of B. welchii toxin 
of the same dosage or a series of increas- 


ing doses gives rise to an anemia of the 
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same type as that resulting from marrow 
inoculation but is followed within three to 
four weeks by an immunity and a return 
of the blood to normal or nearly normal 
condition. Such intravenous inoculation of 
the toxin causes some mucous degeneration 
of the fat cells and an increase in the cellu- 
lar elements of the marrow, particularly 
the leukocytes, but results in nothing like 
the destructive of inoculation di- 
rectly into the marrow. is as yet 
no experimental data to explain the differ- 
intravenous and intra- 


action 
There 


ence in effects of 
marrow inoculation, but the suggestion may 
be made that the undiluted toxin in its 
destructive action on the bone marrow with 
which it is brought into direct contact may 
give rise to secondary toxic products par- 
ticularly injurious to tissue, and 
which on absorption throughout the blood 
contact with 


marrow 
and lymph are brought into 
all the body marrows, causing as grave an 
injury to those farthest removed as that 
which the toxin was directly inocu- 

It would seem probable that an ex- 
anemia produced in this way 
study of the 
particu- 


into 
lated. 
perimental 
may prove helpful in the 
treatment of pernicious 

larly as regards the use of liver extracts 
standardization. It has been 
demonstrated by Beard, Clark and Moses 
that liver extract feeding to rabbits with 
the chronic anemia produced in this way is 
beneficial, resulting in a prompt and marked 
in reticulocytes, hemoglobin and red 
cell counts. There seems also to be a pro- 
portionality between the amount of liver 
extract given and the increase in number 
of red cells and hemoglobin content. The 
benefit, in fact, seems to parallel that oc- 
curring in a pernicious anemia patient on 
liver extract. Whipple has shown that a 
secondary anemia produced in dogs by re- 
peated bleedings is only slightly benefited 
by feeding liver extract, although marked 
improvement follows the use of whole liver. 
It would seem, therefore, that the method 
of Torrey and Kahn offers a much more 
delicate method for potency titration. This 
anemia, it is sug- 
means for 


anemia, 


and their 


rise 


form of experimental 


useful 


gested, may 
evaluating the potency of extracts of liver 


prove a 
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and other organs as blood regenerating 
agents. 
The Effect of Combined Feeding of 


Potassium Iodide and Anterior Lobe of the 
Pituitary Upon the Thyroid Gland. By 
Howard A. McCordock (The American 
Journal of Pathology, March, 1929, p. 171). 
In a series of studies on compensatory 
hypertrophy of the thyroid gland Loeb has 
shown that the administration of po- 
tassium iodide in partialy thyroidectomized 
animals not only fails to present hypertrophy 
activ 


oral 


but may even stimulate regenerative 
ity, while the feeding of 
pituitary gland has an inhibiting effect, pre- 


hyper- 


anterior lobe of 


venting even moderate degrees of 
trophy and causes a hardening of the colloid 
and a lowering of the acinar cells. In 
view of this 
two substances on thyroid activity in com- 
pensatory hypertrophy, it interest- 
ing to see if the stimulating effect of potas- 
sium iodide would counteract the inhibiting 
anterior pituitary substance, or 


The experiments in this inves- 


antagonistic action of these 


seemed 


action of 
vice versa. 
tigation concerned the effect of such com- 
bined feeding with potassium iodide and 
anterior pituitary on the thyroid gland; the 
result of administering each of these two 
substances to different animals 
and a comparison of these three types with 
normal thyroids from control guinea pigs. 
From these experiments it may be 
cluded that the marked mitotic proliferation 
induced so readily in the thyroid of guinea 
prevented by 


separately 


con- 


pigs by potassium iodide is 


anterior pituitary gland when both are 
fed to the same animal. These two sub- 
stances administered separately are anti- 


thetical in their action on the thyroid; an- 
terior pituitary gland depressing prolifera- 
tive and probably also functional activity 
as indicated by a decided drop in the mitot- 
ic count below the normal level and by the 
appearance of acini with a dense 
deeply staining coloid, KI. causes 
marked stimulation, in the initial stage of 
its action at least, with enormous increase 
in the number of mitoses and with the ap- 
pearance of a softened, pale, vacuolar col- 
loid containing phagocytic cells. The con- 
dition of the thyroid which follows feed- 


small 
while 
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these substances to the same 


both 


ing of 
animal is due to their direct action on the 
gland itself, and not an effect which they 
absorption 


before 
tract, 


exert upon each other 
from the gastro-intestinal 
changes in the thyroid are the same whether 
both simultaneously ot 
whether morning and 
the other in the evening 
chance of direct interaction 
The stimulating influence of iodine and the 
anterior pituitary 
man- 


because 


drugs are fed 
one is fed in the 
precluding any 
between them. 


property of 
be balanced in 


depressing 


substance can such a 


ner that an approximately stationary or 
resting condition in the thyroid results. In 
some respects anterior pituitary substance 


produces changes in the thyroid gland 
analogous to those induced by thyroxin or 
thyroid itself. From these experiments it 
is impossible to determine the exact man- 
ner in which pituitary substance exerts its 
influence upon the thyroid gland. All that 
one can say is that in some way the oral 
administration of anterior pituitary tablets 
(Armour & Co.) causes a depression in the 
activity of the thyroid with a marked 
lowering of the number of mitoses in the 
gland and with the production of medium- 
sized, or somewhat smaller, acini distended 
with hard colloid compressing the living 
epithelium into thin strands of cells. Dur- 
ing the first stage of its action, potassium 
iodide, on the other hand, produces marked 
stimulation with enormous mitotic activity 
and a slightly softened colloid occasionally 


containing large numbers of phagocytic 
cells. The early proliferative change in- 
duced in the thyroid gland by potassium 


anterior pituitary 
fed to the 


iodide is prevented by 
when both these substances are 
same animal. 


Likeness and Contrasts in the Hemolytic 
Anemias of Childhood. By Thomas B. 
Cooley (Amer. Jour. of Diseases of Chil- 
dren, December, 1928, p. 1257 There are 
three diseases of early childhood, apparently 
rather closely related not only in sympto- 
matology, but probably also in fundamental 
etiology: congenital hemolytic icterus, sic- 
kle-cell anemia and the disease which has 
hitherto been included under the _ rather 
vague classification of von Jaksch’s anemia, 
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or much better, as Cooley suggests under 
the more appropriate designation of eryth- 
roblastic anemia of childhood. In_ the 
present paper essential likenesses and differ- 
ences between these three anemias are dis- 
cussed. In all three conditions one must 
recognize either a congenital disease or a 
pronounced peculiar congenital diath- 
esis. Hemolytic jaundice and_ sickle-cell 
anemia are definitely hereditary and famil- 


ial. The erythroblastic anemia is not known 


and 


to be hereditary, obviously because its sub- 
adult life. 
racial and 


known to reach 


distinctly 


jects are not 
Sickle-cell anemia is 
possibly originally limited to a small sec- 
The erythroblastic 
common 
seem al- 
hemolytic 


tion of the negro race. 


anemia is so conspicuously more 
Mediterranean 


them ; 


in the races as to 


most peculiar to while 
jaundice, though more widespread than the 
other two, tends decidedly to be more fre- 
quent in certain regions and among cer- 
tain people, and to appear only sporadically 
elsewhere. In other words, in all three the 
diathesis seems distinctly a matter of family 
There are striking hematologic 
resemblance in the Each 
seems to be characterized by a peculiar type 
of red cell. recognized 
by Gausslen and others as characteristic of 
hemolytic ascribed 


peculiar qualities to these microcytes. No 


or race. 
three diseases. 
Microcytosis wa 


jaundice, and Gausslen 
other disease shows uniformly at its height 
so many erythroblasts as does erythroblas- 
tic anemia and after splenectomy their num- 
bers are remarkable; Cooley regards them 
Hemolytic jaun- 
reticulated red 
There is, 


as a special form of cell. 


dice is said to show more 
cells than 
however, but little difference in this respect 


sickle-cell 


any other disease. 


between it and the other two; 
anemia especially in the active stage show- 
ing extremely large Increased 


the erythrocytes to hypotonic 


numbers. 
fragility of 
salt solutions is generally recognized as a 
cardinal hemolytic jaundice. 
It is 


curs 


symptom of 


more common in this disease but oc- 


also in the other two. Urobilinuria, 
also, more common in hemolytic jaundice, 
may be present in either of the others. As 
to the white cells, hemolytic jaundice and 


sickle-cell anemia do not show any remark- 
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able characteristics. On the other hand 
erythroblastic anemia, the most serious and 
rapidly progressing, early shows evidence 
of pronounced bone-marrow irritation, 
which apparently is reflected in the pro- 
duction of increased numbers of leukocytes 
with the appearance in the blood of early 
forms. With the development of marked 
marrow hyperplasia the number of these 
cells may run to high figures. The extreme 
hyperplasia of the marrow characterizes 
erythroblastic anemia; it is constant 
and less pronounced in sickle-cell anemia, 
and has not been especially noted in hemo- 
The behavior of the spleen 
resem- 


less 


lytic jaundice. 
in the three conditions shows both 
blances and differences. In all it 
assumed to have an active part in the hemo- 
lytic process, and it is probable that the 
histologic changes that take place in it 
are somehow the result of this activity. It 
is rather peculiar, then, that there should 
be such differences as may be noted in its 
size and structure. In hemolytic jaundice 
it is often little, if at all, enlarged, and is 
likely to vary in size with the amount of 
being particularly 
noticeable during the crisis. Histologically 
it shows a moderate fibrosis and an infil- 
tration with erythrocytes. Sickle-cell anemia 
similar crises and similar changes in 
this disease 
later 


must be 


hemolysis going on, 


has 
the volume of the spleen. In 
the spleen is early enlarged, but 
shrinks to less than normal size, with the 
development of a peculiar fibrosis, amount- 
ing almost to cicatrization. When removed 
appearance is hardly dis- 
that 


erythroblastic 


early its gross 


seen in hemolytic 


anemia the 


tinguishable from 
jaundice. In 
early enlargement is much greater than in 
the other two, and the pro- 
gressive, with less variation from time to 


increase is 


time. The histologic changes here are 
rather more complex than in the other 
two. Removal of the spleen has different 


results in the three diseases. In hemolytic 
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jaundice, with the exception of rare cases 
of the pernicious type, the result is usually 
almost, if not quite, a complete cure. With- 
out any remarkable immediate reaction, 
hemolysis 
the anemia and the jaundice disappear and 
the patient is apparently well. In_ sickle- 


cell anemia after early splenectomy, there 


stops or is greatly diminished, 


is also no pronounced immediate reaction 
The patient seems somewhat improved, the 
pronounced, but hemolysis 


sickling is un 


anemia is less 
is still 
changed. 
tomy is followed by a 
of erythroblasts in the blood, lasting over 


observed, and the 

In erythroblastic anemia splenec- 
remarkable increase 
years, and there seems to be little definite 
Hemolysis and 
temporarily 


improvement in the patient. 
present, may be 
return 


before. 


jaundice, if 
lessened, but 
process continues as 
gests that these three 
thought of as three 

jaundice, each dependent on 

strikingly 


and the disease 
Cooley 


might be 


they 
sug- 
diseases 
types of hemolytic 
a congenital 
limited to 
char- 


and each 
or racial groups. 
a peculiar, abnormal type of 


the clinical sympto- 


diathesis, 
familial 
acterized by 
red cell, and much of 


Each is 


matology is due to hemolysis of these ab- 
influence of the 
Either 


normal cells under the 


spleen and its associated tissues. 


physical or chemical abnormalities in all 
structures might be the reason for this in 
creased susceptibility to hemolysis. As to 
structural defects we 
possess no knowledge. A 
theory could hardly have any application 
Congenital abnormalities in the bone mar- 


row is a plausible explanation and cannot 


the nature of these 


positive toxic 


at present be ruled out. Another possibility 
is that the failure of the bone marrow may 
result from an inadequate supply of propet 
material for blood-making, due to defective 
absorption or to some failure in the inter- 
mediate metabolism, whether or not due to 


a hormone deficiency. 
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An Index of Differential Diagnosis of 
Main Symptoms. By Various Writers. 
Edited by Herbert French, C.B.E. (Mili- 
tary), M.A., M.D. Oxon., F.R.C.P., Lon- 
don. Physician to H. M. Household; 
Physician and Lecturer, Guy’s Hospital; 
Consulting Physician to Queen Alexan- 

dra’s Military Hospital, Millbank. Fourth 

illustrations, 179 


Wi TI rd 


Price in 


Edition. 
figures in color. 
Company, New 
cloth, $18.00. 
This work has 
but its general principles remain the same 
Over 30,000 copies 


II7I pages, 7OI 
William 
York, 1928. 


and 


been revised throughout, 
first edition. 
of the previous editions have been sold, and 
both into 


as in the 


translated 
The book is a treatise 


the work has_ been 
Italian and Spanish. 
on the application of differential diagnosis 
to all the main signs and symptoms of dis- 
It aims at being of practical utility 
arises 


ease. 


to medical men whenever difficulty 


in deciding the precise cause of any par- 
patient may 


ticular which a 


complain. 


symptom of 


It covers the whole ground of 


medicine, surgery, gynecology, ophthal- 


mology, dermatology and neurology. It 


diagnosis from a_ standpoint 


from that of 


with 
which is different 
books, being an Index of Diagnosis, in that 
Symptoms are 


deals 
most text- 
its articles on the various 
arranged in alphabetical order; at the same 
time it is a work upon differential diagnosis 
in that it 
tinguishing between the various diseases in 


discusses the methods of dis- 
each individual may be 
Whilst the book 
thus deals with symptoms, the general index 
at the end gathers these together under the 


headings of the various diseases in which 


which symptom 


observed. body of the 


they occur. Especial stress is laid upon 


the importance of using these two parts of 
the book together. The guiding principle 


throughout has been to suppose that a par- 


ticular symptom attracts especial notice in 
that the 
differentiating between 


a given case, and diagnosis has 


to be established by 


the various diseases to which this symptom 


may be due. Treatment, pathology and 
prognosis are not dealt with except in so 
far as they may bear upon _ differential 


The book is unique in medical 
working 


diagnosis. 
literature in principle and in its 


out. The demand for previous edi- 
its utility to the 


is hoped that the 


great 


tions would indicate med- 


ical profession, and it 


present edition will prove to be of as much 


service as its predecessors. 

Report of the International Conference on 
Cancer London, 17-20th July, 1928. 
Held under the auspices of the British 
Empire Cancer Campaign 588 pages. 


William Wood and Company, New York, 
1928. Price in cloth, $12.00. 


This volume contains the addresses and 
abstracts of papers presented at the Inter- 
national Conference on Cancer held in Lon- 
These are grouped under 
Etiology of Cancer; The 
and Radiation 


Methods of 
Occupational 


don last July. 
the general heads: 
Values of 
Treatment of 
Chemotherapy ; 
and 


Relative Surgery 


in the Cancer ; 
Treatment by 
Treatment 


Cancer ; Recognition 


of Cancer of the 


Early 
Stomach; Sarcoma of 
Cachexia; Cancer of the 
Methods in 
Radium and X-Rays on 
Lymphatic Sys- 
Reference to Malig- 
Biological Effects of Rad- 
ium and X-Rays; Geographical and Racial 
Cancer; Public Action in 
The work of this Con- 
ster- 


Bone; Cancer 


Diagnostic Relation to 
Cancer; Effects of 
the Blood, Vascular 
with 


Lung ; 


and 
tems, Special 
nant Growths; 
Prevalence of 
Regard to Cancer. 
ference is distinguished chiefly by its 
Nothing 
portance was presented before it; and most 


ility of new ideas. new of im- 


of the papers consisted of a rehashing of 


Nevertheless there is a cer- 


old material. 
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tain value in this collection of material 
representing the collective cancer knowledge 
of the day, and this volume forms a con- 
venient resumé of most of the lines of can- 
cer thought and work of interest to present 
day workers. That it leads to nowhere is 
not so much the fault of the workers along 
these lines as it is the complexity and dif- 
ficulty of the problem. Cancer investiga- 
tion has again reached a blank wall against 
which it is bumping its head. The genet- 
icists are squabbling over dominance and 
recessiveness; the adherents to the theory 
of specific infection are silenced; The Gye- 
Barnard bubble has been pricked, the col- 
loidal lead treatment discredited and con- 
servatism is asked for in the radium and 
x-ray treatment of cancer. Nevertheless, 
this volume contains much of great value, 
particularly with reference to occupational 


cancer. It is a well-printed volume. 


Methods and Uses of Hypnosis and Self- 
Hypnosis. A Treatise on the Powers of 
the Subconcious Mind. By Bernard Hol- 
lander, M.D., M.R.C.S., L.R.C.P. 101 
pages. The MacMillan Company, New 
York, 1928. Price in cloth, $2.50. 

This book is the result of thirty years’ 


experience of experimental hypnosis and 
hypnotic treatment. 
draw attention to the importance of hypno- 
tism and its phenomena in order to stimu- 
late inquiry into what is still a mysterious 


Suggestion plays 


Its main object is to 


and unexplored subject. 
a very important part in our mental de- 
velopment, and in our intercourse with our 
fellows. No one can escape its influence. We 
are constantly receiving suggestions, or 
suggesting to others, though we are not 
always conscious of the power we are ex- 
hypnosis suggestibility is 
All hypnotic phenomena 
suggestion, and 


ercising. In 
greatly increased. 
cannot be explained by 
certainly do not depend entirely on it, but 
can be produced without its influence. It 
is shown in this book that, contrary to com- 
mon belief, sleep is quite unnecessary for 
the induction of hypnosis. In the author’s 
opinion the wonderful phenomena produced 
in the hypnotic state depend on the bring- 
ing into prominence of what is termed the 


Reviews 


subconscious mind, and utilizing it for prac- 


tical ends. This state resembles that in 
which men of genius have achieved their 
highest creations, while completely oblivious 
of their physical sensations and external 
surroundings. In this state of passive con- 
centration, from the 
external world reaches the brain, the mind 
can be directed to the bodily functions and 


obtained 


when no impression 


extraordinary physiologic results 
—results leading to spontaneous and _ lIast- 
ing cures. Such 
peculiarly successful in nervous and mental 


failings. To make 


hypnotic treatment is 


disorders and moral 
the cures lasting it is absolutely essential 
to re-educate the patient—a task which, in 
the hypnotic state, is far easier to accom- 
plish than in the waking state. Further, 
it is shown in this book that the study of 
hypnotic phenomena brings us nearer to an 
explanation of such mysterious manifesta- 
tions as Thought Transference, Clairvoy- 
ance, Premonitions, etc. Hypnotism is no 
longer a matter for the showman, but for 
the physician and the psychologist. This 
book should help educated people to learn 
The author hopes 
that the records given will convince the 


something of its facts. 
reader that there are forces in human be- 
ings the presence of which, with our avail- 
able knowledge, we can only surmise, and 
that the strange powers of hypnosis may 
unlock many doors and lead to the solution 
of many mysteries. 


Handbook of Physiology. By W. D. Hal- 
liburton, M.D., LL.D., F.R.C.P., F-.R.S., 
Emeritus Professor of Physiology, 
King’s College, London; and R. J. S. Mc- 
Dowall, M.B., D.Sc., F.R.C.P. (Edin.), 
Dean of the Faculty of Medicine and 
Professor of Physiology, King’s College, 


London. Eighteenth Edition. 902 pages. 
500 illustrations, 3 colored plates. P. 
Blakiston’s Son and Co., Philadelphia, 


1929. Price in cloth, $4.50. 
Halliburton’s Physiology has seen seven- 
teen editions in twenty-nine years, a total 
of 116,000 copies. When in 1928 another 
revision became necessary, Professor Hal- 
liburton found that he needed help in pre- 
paring it, his successor Professor McDowall 








n- 
al 
er 
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all 
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was secured, and the latter’s mame has 
been added to the title of the book. There 
has been considerable rearrangement, both 
in the order of the chapters and 


been 


within 


the chapters. Some have rewritten, 


particularly many of the Nervous System, 


so as to bring Reflex Action up-to-date, 
and to admit of adequate treatment of 
Postural and Conditional Reflexes. The 
sections on the Autonomic Nervous Sys- 
tem, the Contro! of the Circulation, the 
Carriage of Carbon Dioxide, the Main- 
tenance of Body Neutrality, Vitamins, 
Ductless Glands, and Intermediate Meta- 
bolism are also for the most part new. 


Additions have been made on the following 
subjects: the Formation of the Blood and 
the Bile, Test Meals, Blood Groups, the 
Polygraph, recent work on the Spleen and 
Control of Respiration, the effect of Exer- 


cise on Respiratory Exchanges, and vari- 
ous other matters. To admit this new 
material anatomical detail has been re 
duced, but essential anatomy and physio- 
logic histology have been retained. Many 
new diagrams have been added. Particular 


stress has been laid on the requirements of 
the medical student by omitting less essen- 
tial details and emphasizing principles. The 
book has actually been reduced slightly in 
This edition of this classic textbook 
appears to be fully brought up-to-date. It 


size. 


retains the good qualities of the older edi- 
tions in its clear and concise treatment of 
physiologic structure and function. 


Applied Bacteriology for Nurses. By Jean 
Martin White, R.N., Instructor in 


Nursing of St. 


Sciences, School of 
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Mark’s Hospital, New York City; For- 
merly Visiting Instructor, Schools of 
Nursing of Bellevue and Harlem Hos- 
pitals, New York City. 200 pages, 44 
figures. The MacMillan Company, New 
York, 1928. Price in cloth, $2.25. 
It is difficult to select from a field so 


wide as that of Bacteriology the facts and 


principles with which the nurse must be 


come familiar, since her work is not that 
of the bacteriologist or the technician. To 
her 1 delegated the task of 


labora- 


imp rtant 
correlating the discoveries of the 


tory with the routine of the ward and the 


technique of the operating room. This 
textbook is offered in an attempt to sim- 
plify this work of selection and applica- 


effort has been made to set 


essential facts in a way 


tion; and an 


forth the in which 
they may be easily understood and to show 
The 


subject is treated in sixteen chapters com- 


how this knowledge may be _ used. 
prising an Introduction, Plants Independent 
Characteristics of 
Col- 
Specimens, How 
How Bacteria are 
Activities in the 
Nursing 


and Dependent, General 


Bacteria, Non-pathogenic Bacteria, 
Pathological 
Studied, 

Destroyed, 3acterial 

Body, Bacteriology and 
Technique, Bacteriology in Surgery, Theo- 
Immunity, Application of Immu- 
nity Theories, Water and Milk, Important 
Pathogenic 
Pathogenic 
forth the 


lecting of 


Bacteria are 
Human 
ries of 
Cocci, 


Other 
These chapters set 


Pathogenic Important 


Important 


Bacilli, and 
Organisms 
essential facts in a way in which they can 
show how this 


be easily understood, and 


knowledge can be used. It is a satisfac- 
tory book for the purpose for which it is 


intended. 





College News Notes 


Lieutenant-Colonel Edward G. Huber of 
the U. S. Army Medical Corps was elected 
President of the public health 
society, Delta fifth 
meeting in Chicago last October, during the 
Public Health 


honorary 
Omega, at its annual 
convention of the American 
Association. 

The Delta Omega Society now has about 
belonging to six 
Hopkins School of 


two hundred members 
chapters at the Johns 
Hygiene and Public Health, the Harvard 
University School of Public Health, the 
Massachusetts Institute of Technology, the 


University of Michigan, the Yale School 


of Medicine and the University of Cali- 
fornia. 
Dr. Bernard Fantus (Fellow), Detroit, 


was elected Chairman of the advisory coun- 


cil of the League for the Prevention of 
Hay-Fever at a recent meeting. 


Dr. Anton J. Carlson (Fellow), Pro- 
fessor and Chairman of the Department of 
Physiology, University of Chicago, spoke 
before the Chicago Medical Society Febru- 
ary 13 on “Attempts to Stimulate Physio- 


logic Processes by Diathermy.” 


Dr. Karl F. Eschelman (Fellow), Buf- 
falo, and a staff of fourteen physicians will 
conduct a cancer clinic at the Buffalo City 
Hospital Saturday The 
clinic will have a small supply of radium 


each morning. 


at its disposal. 


(Fellow), 
Acad- 


Piersol 
3uffalo 


Dr. George Morris 
Philadelphia, addressed the 
emy of Medicine, section of medicine, Feb- 
ruary 13 on hemorrhage from the gastro- 
intestinal tract. 


Dr. Albert H. Hoge (Fellow), Bluefield, 
West Virginia, addressed the Cabell Coun- 


ty Medical Society recently on “Hypothy- 


roidism.”’ 

Colonel Bailey K. Ashford (Fellow), U. 
S. Army, retired, now Professor of Tropi- 
cal Medicine and Mycology at the Univer- 
sity of Porto Rico, represented the United 
States at the First Con fer- 
ence on Tropical Medicine and Hygiene at 


International 


Cairo, Egypt, in December. 
Phila- 
Society 


(Fellow), 


Rush 


Dr. E. B. Krumbhaar 
delphia, is 


of the University of 


President of the 
Pennsylvania. 

Dr. Carl V. (Fellow), Philadel- 
phia, a member of the staff 
Lecturer on Medical Nursing at St. Luke’s 
Hospital is Co-Author with Ruth D. Sma- 
thers, B.S.; Dietician; and Mary A. Moran, 
R.N., of a small book on Diets. The book 
should serve as a valuable guide to physi- 


Vischer 


medical and 


cians when ordering the commonly used 
diets. 
Dr. Arthur C. Morgan (Fellow), Phila- 


Chairman of 
and Medical Aid 
Philadelphia County 
This appoint- 


delphia, has been appointed 
the Disabled Soldiers 
Committee of the 
Council, American 
ment is one of the most important posts in 


Legion. 


the Council. 


Dr. Charles D. Aaron (Fellow), Detroit, 
Professor of Gastro-Enterology and Die- 
tetics at the Detroit College of Medicine 
and Surgery, is author of a book, “Dis- 
eases of the Digestive Organs,” published 
by Lea and Febiger, Philadelphia. 

Dr. S. Calvin Smith (Fellow), Philadel- 


phia, delivered a lecture, “Hints on Heart 
Health,” the first of a series of health and 
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economic talks at the Philadelphia County 
Medical Society on February 5. 


Dr. Adolph H. Nahman (Fellow), San 
Francisco, on February 1, 1929, was ap- 
pointed Chief of the Medical Clinic and 


Associate Chief of the Medical Department 
of the Mount Zion Hospital, of San Fran- 
cisco. 

Dr. Paul F. Whitaker (Fellow), Kin- 
ston, presented a paper on “The Treatment 
of Duodenal Ulcer” before the recent meet- 
ing of the Seaboard Medical Association 
at Washington, N. C. 

Dr. Whitaker 
the Lenoir County Medical Society 


President of 
for the 


was elected 
ensuing year at a meeting on February 10. 


Dr. A. R. Foss (Fellow), Missoula, has 
been ill since August, 1928, with septic gall- 
bladder and subdiaphragmatic abscess. He 


Hollywood, Calif., 


and expects to resume his practice soon. 


is convalescing now in 


Dr. Samuel Ayres, Jr. (Associate), Los 
Angeles, on January 23 addressed the Pa- 
cific Physiotherapy Association (Los Ange- 
les) on treatment of skin diseases by light 


therapy. 


Dr. Edwin G. Bannick (Fellow), Roches- 

ter, Minnesota, spoke on “Nephritis’” be- 
fore the meeting of the Iowa and Illinois 
Central District Medical Association, Jan- 
uary 17, at Davenport. 
Dr. LeRoy Crummer (Fellow), Omaha, 
addressed the San Francisco County Med- 
ical Society, February 5, on “The Necessity 
of a Fad.” 


Cheney (Fellow), San 
President of the 


for the 


Dr. William F. 


Francisco, was elected 
Commonwealth Club of 


ensuing year. 


California 


Dr. Emanuel Libman (Fellow), New 
York, donated a gift of $10,000 to the 
Johns Hopkins University for the estab- 


lishment of a lectureship in the history of 
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edicine, to be named the Hideyo Noguchi 


r 
i 


Lectureship. 


Dr. Edwin L. Gardner (Associate), 


Minneapolis, is Secretary of the Minne- 
apolis Society of Internal Medicine. This 
Society recently announced its third an- 


nual prize of $250 to be awarded “to the 
practicing physician, exclusive of members 
of this state of 


who has been deemed most worthy to re- 


society, in the Minnesota 
ceive a prize in research in clinical medi- 
cine.” 

(Fellow), St. 
addressed the Jackson 
(Kansas City) on 


Dr. Horace W. 
Louis, recently 
County Medical 


constipation. 


Soper 
Society 


(Fellow), 
the speakers at a 


Dr. Edward E. Cornwall 
Brooklyn, 
symposium on pneumonia at the meeting of 
the Medical Greater 


City of New 


was one of 


Association of the 
York, February 18. 


Among the speakers at the symposium 
held, February 26, by the Pittsburgh Acad- 
emy of Medicine on the aims and _ ac- 
organized medicine were 
the College: Dr. 


Presi- 


complishments of 
the following members of 
Thomas G. Simonton (Associate), 
dent of the State Medical Society and Wil- 


liam H. Mayer (Fellow), former Presi- 
dent of the Allegheny County Medical 
Society 

Dr. Arthur C. Morgan (Fellow), Phila- 


addressed the Harrisburg 
cardiorenal dis- 


recently 
Medicine on 


delphia, 
Academy of 
ease. 

Ann 
County 


Dr. Cyrus C. Sturgis (Fellow), 
Arbor, addressed the Montgomery 
Medical Society, January 18, at Dayton on 
anemia. 


the modern treatment of 


The Chi Zeta Chi Medical 
founded at the University of Georgia School 
1903, celebrated its twenty- 
Louis, December 28-30. 


Fraternity, 


of Medicine in 
fifth jubilee at St 


Having been exclusively located in south- 


ern medical schools, the fraternity decided 


to consider petitions from medical schools 
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in the north, east and west, and Dr. Thomas 
Noxon Toomey (Fellow), St. Louis, was 
elected supreme eminent master. 





At the annual meeting of the Radiolog- 
ical Society of North America in Chicago, 
December, 1928, Dr. Maximilian J. Hubeny 
(Fellow) was elected President. 


Dr. Robert M. Moore (Fellow), Indian- 
apolis, on February 5 addressed the Sum- 
mit County Medical Society at Akron, his 
subject being “Some Consideration in Heart 
Failure of the Anginal Type.” 


Dr. McKim Marriott (Fellow), St. 
Louis, and Dr. Julius H. Hess (Fellow), 
Chicago, were members on the faculty of 
the Graduate Course in Pediatrics for 
practitioners, which was given at the Uni- 
versity Hospital in Oklahoma City, Febru- 
ary II-15, and arranged by the University 
of Oklahoma School of Medicine and the 
Extension Division. 


Dr. Irving Gray (Fellow), Brooklyn, 
Associate Attending Physician at the Jew- 
ish Hospital, has been placed in charge of 
a newly created department of Gastro- 
Enterology at the same _ institution. 

Dr. Hubert Work (Fellow), Colorado 
Springs, Secretary of the Interior during 
most of the administration of President 
Coolidge, resigned from the Cabinet in 1928 
to become Chairman of the National Re- 
publican Committee. Dr. Work formerly 
practiced medicine and was a member of 
the House of Delegates of the American 
Medical Association for many years. He 
was the first speaker of the House of Dele- 
gates and was President of the Association 
in 1921. 


Dr. William J. (Associate), 
Lakewood, Ohio, has resigned as Assistant 
Clinical Professor of Medicine of the Rush 
Medical College. 


Quigley 


Surgeon General Hugh S. Cumming 
(Fellow), Washington, D. C., was one of 
the speakers at the fourth New York Health 
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Conference held at the Hotels Roosevelt 
and Biltimore, March 14-15, under the 
auspices of seven different state, local and 
national agencies. 

Dr. Joseph C. Doane (Fellow), Phila- 
delphia, recently addressed the Lackawanna 
County Medical Society at Scranton on 
diseases of the right upper quadrant of the 
abdomen. 

Dr. George R. Minot (Fellow), Profes- 
sor of Medicine, Harvard University Med- 
ical School, and Director of the Thorn- 
dike Memorial delivered, 
March 7-8, the second course of the Wil- 
liam Sidney Thayer and Susan Read Thayer 
Lectureship in Clinical Medicine at Johns 
School of Medicine, 
Baltimore. Dr. Minot’s subjects were 
“Treatment of Pernicious Anemia” and 
“Treatment of Anemia Other Than Per- 
nicious Anemia Particularly with Diet and 
Iron.” This lectureship was endowed by a 
group of friends of Dr. William S. Thayer 
Sir Humphrey Rolleston 


Laboratory, 


Hopkins University 


(Fellow) in 1927. 
delivered the 1928 lectures. 

Dr. Ralph Kuhns (Associate), Chicago, 
was a speaker on the scientific program of 
the February 13 meeting of the Lake 
County Medical Societ 

Dr. Edward J. G. Beardsley (Fellow), 
Philadelphia, addressed the Philadelphia 
County Medical Society, February 20, on 
the medical aspects of modern professional 
pharmacy. 

Dr. William Engelbach (Fellow), St. 
Louis, addressed the Los Angeles County 
Medical Association, March 7, on “Diag- 
nosis and Treatment of Endocrine Dis- 
eases.” 

Dr. Preston M. Hickey (Fellow), Pro- 
fessor of Roentgenology, University of 
Michigan Medical School, was the guest 
of honor at the second Annual Meeting of 
the Indiana Roentgen Society, February 22. 
Dr. Hickey’s subject was “Lateral Tele- 
oroentgenography of the Chest.” 
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Dr. George R. Minot (Fellow), Boston, 
resigned during March as head of the 
Medical Service of the Huntington Mem- 
orial Hospital for Cancer Research, and 
has been appointed successor of the late 
Dr. Francis W. Peabody at the Boston City 
Hospital. 


Dr. Frank Smithies (Fellow), Chicago, 
recently addressed the Marquette-Alger 
County Medical Society on gastric hem- 


orrhage. 


Dr. George R. Maxwell (Associate), 
Morgantown, addressed the Fayette County 
Medical Society, March 7, on “Early Diag- 
nosis of Pulmonary Tuberculosis.” 


Dr. Robert A. Peets (Fellow), Colfax, 
addressed the Pasteur Society of Central 
California (San Francisco), February 27. 





Dr. William A. White (Fellow), Wash- 
ington, D. C., was guest of honor at a 
dinner at the University Club (Baltimore), 
March 15. Dr. White’s subject was “The 
Psychiatrist Looks at Crime.” 

Dr. Harold W. Jones (Fellow), Phila- 
delphia, on March 8, addressed the Lycom- 
ing County Medical Society (Williamsport) 
on “Blood Transfusions and Blood Dys- 
crasias.” 


Dr. William F. Lorenz (Fellow), Madi- 
son, has been appointed Colonel of the 135th 
Medical Regiment of the Wisconsin Na- 
tional Guard. 


Dr. Maurice C. Pincoffs (Fellow), Bal- 
timore, addressed the Baltimore City Med- 
ical Society, March 15, on “Paroxysmal 
Hypertension Due to Adrenal Tumor.” 


Bernard L. Wyatt (Fellow), Tucson, 
resigned on April first as Director of the 
Desert Sanatorium and as President of the 
Board of Directors. Dr. Allen K. Krause 
(Fellow), Baltimore, has succeeded Dr. 
Wyatt as President of the Board of Direc- 
tors. 
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Dr. Turner Z. Cason (Fellow), Jackson- 
ville, spoke before the quarterly meeting of 
the Leon-Gadsden-Liberty-Wakulla-Jeffer- 
son County Medical Society, Tallahassee, 
on “Cardiac Disease in the Syphilitic.” 


Dr. Elliott P. Joslin (Fellow), Clinical 
Professor of Medicine, Harvard University 
Medical School, addressed the Wayne Coun- 
ty Medical Society, March 19, on “Present 
Thoughts on Diabetes and Their Applica- 


tion to Treatment.” 





Dr. Charles H. Neilson (Fellow), St. 
Louis, spoke before the Waterloo Medical 
Society, January 16, on the nervous patient. 


Dr. Anthon) (Fellow), New 
York, addressed the New York Gastro-En- 
terological Association, April 1, on “The 
Colopathies.”. Doctors Walter A. Bastedo 
(Fellow), New York; Charles Eastmond 
(Fellow), Brooklyn; Dr. Max Einhorn 
(Fellow), Nenw York; and Albert F. R. 
Andresen (Fellow), Brooklyn were discus- 


: 
Bassler 


Sants. 


One of the floors of the new Maternity 
Department of the Georgetown University 
Hospital, Washington, will bear the name 
of Dr. George M. Kober’ (Fellow), 
who recently retired as Dean of the George- 
town University Medical School after many 


years’ service. 


Dr. Andrew C. Ivy (Fellow), Chicago. 
is Secretary of a Committee which met 
March 18 at the City Club of Chicago to 
formulate plans to oppose the antivivisec- 
tion bill which was introduced, March 7, 
in the Illinois legislature. 


Dr. John A Lichty (Fellow), Clifton 
Springs, addressed the Pinellas County 
Medical Society, March 8, on “Achylia Gas- 
trica and its Significance in Relation to 
other Diseases,” with lantern slides. 


Dr. Lawrence Litchfield (Fellow), Pitts- 
burgh, is a member of the Publication Com- 
mittee of the Pennsylvania Medical Jour- 
nal. Dr. George E. Holtzapple (Fellow), 
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York, Dr. H. Brooker Mills (Fellow), 
Philadelphia, and Dr. Arthur C. Morgan 
(Fellow), Philadelphia, are Associate Edi- 
tors of this Journal. 


Dr. Richard Hayes (Fellow), D.M.R.E. 
(Camb.) of Longview, Wash., addressed 
the Annual Convention of the Radiological 
Society at Chicago, December 7, 1928, on 
Chronic Duodenal Ileus. 


Dr. C. V. Weller of the department of 
pathology of the University of Michigan 
presented a paper on “Degrees of Entdif- 
ferentiation in Primary Carcinoma of the 
Lung,” at the Chicago Meeting of The 
American Association for Cancer Research 
March 27. At the meeting of the American 
Association of Pathologists and Bacterio- 
logists, on Friday, March 29, he read a 
paper on “Calcification of the Kidneys in 
Bismuth Poisoning.” 

Dr. Aldred Scott Warthin presided at 
the Chicago meeting of the American Asso- 
ciation for Cancer Research, March 27th 
in place of Dr. J. F. Schamberg who pre- 
vented by illness from attending. Dr. 
Warthin presented papers before this as- 
sociation and also before the American As- 
sociation of Pathologists and Bacteriologists 


on March 28. 


MEETING AND DINNER BY MIL- 
WAUKEE MEMBERS 


The following Milwaukee members of 
the American College of Physicians held a 
meeting and were entertained at dinner at 
the home of Dr. Rock Sleyster, Wauwa- 
tosa, Wisconsin, on February 11: Dr. Ar- 
thur J. Patek, Dr. Louis M. Warfield, Dr. 
J. Gurney Taylor, Dr. R. W. Blumenthal, 
Dr. Oscar Lotz, Dr. Alfred W. Gray, Dr. 
C. H. Stoddard, all of Milwaukee, Wis- 
consin. 

Dr. Sleyster is the member of the Board 
of Governors representing Wisconsin, and, 
therefore, sponsored the meeting. College 
matters in general were discussed, plans for 
attending the Boston Clinical Session were 
made and a survey of eligible candidates 
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for Fellowship and Associateship was con- 


sidered. Discussion was entered into con- 
cerning whether Dermatology and 
genology are properly classified as branches 
of Internal and whether men 
practicing these 
gible for membership in the American Col- 
lege of Physicians. (Editor's Note: Both 


Dermatologists and Roentgenologists are at 


Roent- 


Medicine, 


specialties should be eli- 


present eligible for membership, and in fact 
represented in 
further the con- 


a considerable number are 
the membership.) It 


sensus of opinion of this group that the 


was 


annual meeting would be more valuable i/ 
papers were open for discussion and some- 
one prepared to open the same. Further 
more, the suggestion was advanced that the 
member of the Board of Governors for any 
state should be elected by the Fellows and 
Masters from that State, instead of by the 
election of all Governors 
Meeting of the 


present plan of 
at the General 
College. 


Business 


“Dr. J. W. Torbett, Marlin, Texas, re- 
cently delivered an address before the Cen- 





tral Texas District Medical Society in 
Temple, Texas, on the subject of “Systemic 
Diseases from Focal Infections of Peri- 


bronchial and Other Lymphoid Glands Fol- 


lowing Influenza.” <A similar address will 
be delivered before the State Medical As- 
sociation at Brownsville in May. Dr. Tor- 


bett was recently elected Vice-President of 
the American College of Physio-therapy at 
its meeting in Chicago and has been ap- 
pointed toastmaster of the annual banquet 
Dietetics 


and Chairman of the Section of 


of the American Electrotherapeutic Asso- 
ciation which meets in Indianapolis _ this 
coming September. 

Dr. Anthony Bassler (Fellow) read 
paper on the “Biological Importance of th: 
Intestinal Tract” before the West End 
Medical Society on March 1. And will 
present “Some Treatment Points on Gas- 
troduodenal Ulcer” befor the North Bronx 


Medical Society on March 19, “The Colo 
pathies”’ New York Gastroen- 
terological Association April 1, And “The 
Significance of Biological Intestinal States 


before the 
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in the Specialism” before the Progressive 
Medical Society April 2. So far this Win- 
ter Dr. Bassler has presented 9 contribu- 
tions on intestinal biological subjects, has 
addressed 27 medical organizations on gas- 
and read papers 


troenterological subjects, 


in 11 states. 


OBITUARY 


Dr. Charles Lyman Greene (Fel- 
low), Saint Paul, died January 19, 
1929, of cerebral hemorrhage, aged 660 
years. 

Dr. 
of Gray, Maine, the son of a surgeon. 
He began the study of medicine at the 
Michigan, but later 


Greene was born in the town 


University of 
changed to the University of Minne- 
sota College of Medicine, from which 
he graduated in 1890. After pursuing 
postgraduate study in Vienna, he was 
appointed first assistant city physician 
of Saint Paul. Later he took 
graduate work at Harvard and Johns 


post- 


Hopkins Universities, and became 
Lecturer in Applied Anatomy at the 
University of Minnesota, 1892-94; 
Professor of same 1894-97; Professor 
of Clinical Medicine and Physical 
Diagnosis same 1897-1903; Professor 
of Therapy and Practice same 1903- 
09; Professor of Medicine and Chief 
of the Department of Medicine and 
Chief of the Clinic at the University 
of Minnesota Hospitals, 1909-15. Dr. 
Greene Chief of Staff of St. 
Luke’s Hospital from 1925 to the time 


of his death, and had also been acting 


was 


as Consulting Physician to the State 
Hospital for Crippled Children and 
Attending Physician to the Miller Hos- 
During the World War, he was 
Colonel in 


S. Army, 


pital. 


commissioned Lieutenant 


the Medical Corps of the U 
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and at the time of his death held the 


rank of Colonel in the Medical Re- 
serve. 

He was a member of his County 
Medical Society, ex-President of the 
Minnesota State Medical Association, 


a Fellow of the American Medical As- 


sociation, a member of the Amer- 
ican Therapeutic Society, a mem- 
ber of the Association of Amer- 
ican Physicians, and a Fellow of 
the American College of Physicians 
since December 29, 1916. He was 


formerly Medical Director of the Min- 
Mutual Life 


and 


Insurance Com- 
the National 


Insurance Exam- 


nesota 
President of 
Life 


pany 
Association of 
iners. 

Dr. Greene was well known nation- 
ally as a medical author. His articles 
appeared frequently in local medical 
journals and were published in many 
national journals. He was the author 
of a book on Medical Examination for 
Life Insurance, but his most important 
Medical 


which was published through six edi- 


work was _ his Diagnosis, 
tions, the last appearing in 1926. 

Dr. Greene’s generosity and equa- 
host of 
the 


endeared him to a 
both 


ranks of the profession. 


nimity 


within and outside 


friends 


Dr. John Craig Taylor (Fellow), 


Chelsea, Oklahoma, died March 4, 
1929; aged 55. 

Dr. Taylor was born at Columbus, 
Kentucky, attended the University of 
his Medical 


ISOS. 


Louisville and received 
Degree from that institution in 
He pursued postgraduate study at the 
Harvard Medical School, the Chicago 


Polyclinic and the Tulane University 
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of Louisiana. He also was a frequent 
visitor to the Mayo Clinic at Roches- 
ter, Minnesota, and as late as 19206, 
pursued organized extension courses 
offered by the University of Okla- 
homa. He was a the 
Rogers County Medical Society, the 
Oklahoma State Medical Association, 
the American Medical Association, the 
Medical Association of the Southwest 
and a Fellow of the American College 


member of 


of Physicians since March 4, 1928, 
having been elected during the 
Twelfth Annual Clinical Session at 


New Orleans. 
Joun Puixurps, M.D. 

The tragic death of Dr. Phillips, by 
gas poisoning in the Cleveland Clinic 
Disaster, closed one of the most bril- 
liant careers in Cleveland Medicine. In 
twenty-three years he rose from resi- 
dent physician at Lakeside Hospital to 
Assistant Professor of Medicine in 
Western Reserve Medical School, vis- 
iting physician to Lakeside Hospital, 
consulting physician to Rainbow, St. 
Johns and Maternity Hospitals and 
finally to director and chief of the 
Medical Division of the Cleveland 
Clinic. In addition, through his early 
association with Dr. Edward Cushing, 
he acquired a large private practice and 
retained the confidence of many of the 
old Cleveland families. Later as medi- 
cal chief at the Clinic, he carried on 
an enormous consulting practice. 

Dr. Phillips was greatly interested 
in the American College of Physicians 
from its beginning, and was elected to 
the Board of Regents in 1923. He 
has been very active in the affairs of 
the College since that time, serving on 
the Executive Committee, on the Com- 
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mittee on Constitution and By-Laws, 
and as chairman of the Committee on 
Postgraduate Medical Instruction. He 
Chairman of Arrange- 


was the local 


ments for the Annual Session in Cleve- 
land in 1927. 

Dr. Phillips was born in Welland, 
Ontario, in 1879, and had his early 
training in the public schools and at 
the Model Teachers Training School 


of Welland. 


gree from the University of 


He received his M.B. de- 
Toronto 
in 1903. Following this he served as 
interne and resident physician at Lake 
side Hospital, Cleveland, until 1906. 
During this period his ability, extraor- 
dinary industry, working capacity, and 
hard practical common sense attracted 
the attention of Dr. Cushing, then vis- 
iting physician at Lakeside, and led to 
the association which formed the basis 
of his career. He also did postgrad- 
uate work at Johns Hopkins Hospital. 
In his early years of practice he paid 
especial attention to pediatrics, and be- 
came attending physician to the Babies 
Dispensary and Hospital. He never 
He later 
became an active member of the Amer- 


lost his interest in this field. 
ican Child Hygiene Association, also 
of the American Heart 
the Association for Study of Internal 


Association, 


Secretions, the American Gastro-enter- 
ological Association and other national 
organizations. 

The most outstanding characteristics 
of Dr. Phillips’ personality were sim- 
plicity, directness, poise and a remark- 
able sense of relative values. He drew 
conclusions rapidly and used his own 
experience very effectively in the direc- 
Although 


possessed of a high degree of mental 


tion of progressive growth. 


acumen and a remarkable memory he 











College News Notes 1363 


regarded long, continuous, hard work SHOULD THE COLLEGE CON- 
as the main road to success Worl DUCT A PLACEMENT 
was his philosophy of life: he practi SERVICE 


cally never played Medical activities 
’ : ’ 11 1 I‘rom t e » suggestions hi 
of some kind seemed to satisfy all his m time ) time, suggestion lave 


. , een received th: he College st 
recreational needs. He was always en received that the College should 
ee aha settee ne weit ‘. 
optinustic, constructive and helptu :, - 4 lacement Service, whos¢ 

° e ° . aohie ~+ st WAT, ] » AecIC te mem 
Although never fond of writing, he so Jee ld be to assist 1 nem 


, ° ° . : Las n lo no ah naecictante hora 
disciplined himself in all necessary eTS cating able a ints, labora 


phases of medical life that he publish vorkers, technicians, etc., and 
over fifty articles in various journal Iso to assist members who seek new 
a section on “Diseases of the Pleur locatior r connections This would 
in “Cecil’s Medical System” and just "ecessitate the setting up of records 
before his death delivered his manu n the Executive Offices of lists of va 
script on “Diseases of the Gall Bladder cancies and lists of available candi 
and Liver” for a series of monographs ites he College could not, it 1s 
) to be published in book form by D1 thought, assume any responsibility in 
| Henry Christian respect to the success of candidates o1 
Although never attracted to military the tistaction of appointments, but 
) life, De. Phillips accepted the call if ould perrorm that service OL get 
: service in 1918 and became captain 1 U1 those who are seeking appoint- 
i the Medical Corps of the Army at ment n touch with those who have 
Camp Jackson in South Carolina and 
consultant in charge of the cardiovas- During recent months, the Execu 
‘ cular board at Camp Upton. Upon re- tive Secretary has been asked to lo 
‘ turning to civil life, the advantages of ate candidates for a number of posi- 
. group practice as observed in the army tions. such as the following: (a) Lab 
- appealed to Dr. Phillips, and when the oratory worker with medical degre« 
7 opportunity of becoming a co-devel- to take full charge of a laboratory in 
" oper of the Cleveland Clinic with Drs. Panama City: (bh) Assistant Physician 
. Crile, Lower and Bunts came to him, to an Internist in Boise. Idaho: (c) 
1 he was thrilled with the idea of a new \ssociate Secretary of the Public 
r- objective for which to work His Health Federation of a city in Ohio: 
al energy, loyalty, and ability contributed d) House Surgeon for a large indus 
consistently to the growth of the insti trial firm near Philadelphia. Salaries 
™ tution. He had entire charge of the jn these positions varied from $2,500 
a medical division. to $6.000 = 
k- The untimely death of Dr. Phillips Members of the American College 


Ww is a great loss to the Cleveland pro ‘f Physicians who read this article are 
vn fession, and to the official family of the requested to express their opinions by 
C= \merican College of Physicians letter to Mr. kk. R. Loveland, Execu- 
gh (Contributed by V. C. Rowland tive Secretary, 133-135 S. 36th Street, 
tal M.D., Cleveland, Ohio ) Vhiladelphia, Pa 

he 
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